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NOTES OF THE MONTH 





Athens and The Piraeus. 

The mention of Athens and its port, The Piraeus, which forms 
he subject of our leading article this month, inevitably calls to 
in days, unhappily, long ago, 


i 
t 


mind ‘‘ the glory that was Greece ”’ 


Salamis, Marathon and Thermopylae come into remembrance 


with all their heroic associations, and the spirit of ancient Greece, 
ever existent and unconquerable, again becomes incorporate in 
her mountains and temples. The traveller, who approaches the 
centre of old-world civilisation by sea, through the crowded 
archipelago of the Aegean, cannot but be thrilled at a prospect 
which evoked the vivid enthusiasm of Lord Byron’s lines:— 
“ The Isles of Greece! The Isles of Greece! 

Where burning Sappho loved and sung; 
Where grew the arts of war and peace, 

Where Delos rose, and Phoebus sprung; 
Eternal summer gilds them yet, 

But all, except their sun, is set. 


Such is the wonderful romance of the place. 

In its more prosaic aspect, Athens can furnish food for profit: 
able thought and reflection to the modern port official. Despite 
a chequered career, the harbour continues to occupy a position 
of modest importance in the maritime traffic of the Eastern 
Mediterranean and its history is of no little interest. The firsi 
development dates back five centuries before the Christian Era 
and is associated with the names of renowned Athenian statesmen: 
Themistocles, Cimon and Pericles. 

The maritime activities of Athens were, at first, hampered by 
distance from the coast and the lack of convenient harbourage 
for shipping. The Bay of Phaleron, or Phalerum, several miles 
distant from the city, was utilised for the beaching ef ships, but 
the situation was too exposed to be satisfactory. Accordingly, 
about the year 490 B.C. Themistocles, during his archonship, 
began the development of certain naturally sheltered coasta! 
inlets to the West. These were the creeks, or harbours of 
Cantharos, Aphrodisium and Zea, or Munychia, the actual loca- 
tion of which is a matter of some dispute and uncertainty 
Readers who are interested in classical topography, are referred 
to the Presidential Address on Ancient Harbours by Sir Leopold 
Savile to the Institution of Civil Engineers in November, 1949 
(the material portion was published in the February, 1941, issue 
of this Journal—vol. xxi, p. 85) with which a map is given show- 
ing the probable positions of the basins. This may be compared 
with an alternative site plan, due to W. M. Leake, (Topography 
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of Athens) reproduced in Cunningham's Harbour Engineering 
third edition, p. 4, and with that of Ur. Ulrichs (Topography 
of the Harbours of Athens). 

The three harbours were enclosed within a single fortified zone, 
or circuit, the walls of which, 10 feet in thickness and of great 
height, extended as far as the city in parallel lines, affording pro 
tection from external assault. Concerning the harbours, Sir 
Leopold remarks: ‘‘The natural entrances to Piraeus and Muny 
chia were reduced in width to 55 yards and 45 yards, respectively, 
by the construction of solid breakwaters. Zea needed no narrow 
ing. Apparently, these breakwaters were constructed by heavy 
rubble thrown into the water and allowed to assume a natural 
slope. When the mound thus formed reached water level, a 
superstructure of huge blocks, some of them 10 feet square, 
fastened together with iron cramps, run in with molten lead, was 
built.”’ 

The Piraeus was destroyed by the Romans in 86 B.C. and fe!l 
into obscurity for a long period. At the beginning of the 19th 
century, it was merely a fishing village, known as Porto Leone. 
With the revival in 1833, of Athens as the Capital of Greece, 
The Piraeus resumed its former name and grew in size and impor- 
tance, piers and quays being constructed and the town laid out 
in spacious squares and broad streets. Trade gradually developed 
and the port prospered, gaining a leading position in the com- 
merce of the Levant and the Eastern Mediterranean. 

Some ten years ago, the Port Authority, having received from 
various quarters a series of schemes and projects for the extensiou 
of the quayage accommodation, invited a distinguished Italian 
harbour engineer, Professor Enrico Coen Cagli, the designer of 
the modern Industrial Port of Venice (Porto Maghera) to express 
his opinion on the schemes submitted, with suggestions of his 
own. It may be mentioned in passing that Professor Coen Cagii 
lectured in London in 1935 on the subject of Italian Harbours to 
the Institution of Civil Engineers. 

The Report in question took the form of an address, or dis- 
course, which he delivered at the time. It is reproduced in this 
issue as a translation, with some slight adjustment, from ihe 
Technika Chronika, the organ of the Technical Chamber of 
Greece. 

The Report is a comprehensive survey of a variety of indepen- 
dent plans for the modernisation and extension of one of the oldest 
ports of the civilised world. Although propounded a decade ago, 
the schemes are apparently still in abeyance and, so far as our 
knowledge goes, the problem of the future development of the 
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port remains undecided. It is a matter of regret that since our 
last visit to the port in 1938, on account of the war, we have 
lost touch with Mr. Johannes Limpritis, the genial Director of 
Port Works, whose kind attentions during our visits will always 
be remembered gratefully, so that we are somewhat uncertain as 
to the exact position of affairs at the present time, but we imagine 
that little or nothing can have been done within the period in 
question. 


A Regrettable Episode. 


When we went to press last month an incident had just de- 
veloped at a North-east coast port to which we alluded, necessarily 
very briefly, in an editorial comment on the statement in Parlia- 
ment by the Minister of War Transport on the working of the 
Dock Labour Scheme. We have no wish to prolong the publicity 
already given to the unauthorised and unjustifiable strike of a 
body of dock workers, which necessitated the calling in of the 
military to deal with the unloading of a vessel which would other- 
wise have been held up indefinitely. The 158 men involved in 
the strike were brought before the local magistrates and smartly 
fined for contravening their employment order, and the strike was 
subsequently called off. 

But, from a national point of view, the matter is of grave 
importance and it should not be allowed to pass into oblivion with- 
out further comment. To the ordinary loyal citizen, it seems 
incredible that a small group of disaffected men should be in a 
position to exploit the national emergency for the selfish purpose, 
as we understand from press reports, of getting a rise in pay 
which, it is contended by the employers, was not justified by the 
circumstances. 

Whether the claim was legitimate or not, however, the main 
point is that according to the Conditions of Employment Order, 
to which the men had subscribed, the matter should have been 
reported to the Ministry of Labour, who would have investigated 
the alleged grievance. Instead of doing so the men broke their 
undertaking and, utterly regardless of the effect on the war situa- 
tion, withheld their labour from the National service for a fort- 
night. 

The question arises, why should dock workers, who are equally 
engaged in fighting the enemy, not be subjected to the same 
strict discipline as the military? Suppose a regiment, dis- 
satisfied with its pay or allowances, took a similar step and downed 
their arms: what would be the result? Obviously chaos and 
disaster. 

The most disquieting feature of the episode is the utter absence 
in the men of any sense of patriotism or of loyalty to their word. 
As far as they were concerned the country might be plunged into 
defeat and ruin: all they wanted was a few more shillings for their 
job and in order to get this they were willing to play into the 
enemy’s hands by abstaining from opposing him. It does not 
seem to have occurred to their limited intelligence that if the 
enemy won, not only their precious shillings would be forfeited, 
but their very liberty and all that makes life worth living would 
be lost. 

At the time of writing, a court of enquiry is sitting for the 
purpose of making recommendations for the avoidance of such 
interruptions of the work in the future. This will also include 
investigation into the cause of the ‘‘ successive stoppages of 
transport workers at certain ports. Some very definite and drastic 
step is clearly called for. 


Dundee Port Development. 


The recent action of the Dundee Harbour Board in unanimously 
adopting a proposal by one of its members that the general man- 
ager and engineer should be instructed to report on plans for 
the future development of the harbour ‘‘with particular regard 
to wharfage and dry dock facilities’ indicates on the part of the 
Board a commendably watchful outlook on the future, which, 
we believe is largely shared and being acted upon by other port 
authorities in this country. ; 

In the case of Dundee, Mr. Henry Main, managing director 
of the Caledon Shipbuilding and Engineering Company, who 
moved the resolution referred to, expressed the conviction that, 
after the war, the Southward drift of industry would be checked 
and the Scottish industry would be greatly enhanced. He felt 
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that if the Board continued building wharves along the riverside. 
Dundee would be ‘“‘locked up’’ for many years in regard 10 
development, through lack of room to expand, and he thought 
the Trustees shouid visualise something in the nature of the 
Liverpool Docks, which were built at right angles to the river. 

It is, of course, an obvious consequence of riverside ‘‘ribbon 
development”’ that the available frontage must in time, sooner 
or later, become exhausted and it is an indisputable fact that the 
creation of docks and basins jutting inshore has enormously in 
creased the exploitable area of the Mersey dock estate. Not only 
is this the case, but expansion in depth has also the advantage 
of providing a greater degree of centralisation, with consequent 
convenience for business purposes. It is true that Dundee al- 
ready possesses four wet docks, but they are small and their 
aggregate area is under 30 acres. It does not follow, however, 
that local circumstances are favourable, or ripe, for the creation 
of a continuous dock system of magnitude anything like compar- 
able with the great chain on the Merseyside, even if the expan- 
sion of trade on the Tay should fulfill the most sanguine 
expectations, but the plan is worthy of attentive consideration and 
the Harbour Trustees at Dundee are well advised in their decision 
to look into the matter in good time, before suitable dock sites 
are appropriated to other uses. 

As regards dry dock facilities, those at Dundee at the present 
time are limited to two graving docks and a patent slip, with 
maximum floor accommodation in any one instance of 500 lin. ft., 
and less than 16-ft. entrance draught. For a modern port en- 
tertaining ambitions for the future, this is unduly modest, though 
it has to be borne in mind that the accommodation is largely in 
demand for fishing craft, for which the foregoing dimensions are, 
no doubt, adequate. 


Marine Borers in Australian Waters. 

The valuable activities of Australian maritime authorities in 
pursuing investigation into the habits and depredations of marine 
organisms in the waters of Australian harbours have already 
received notice in this Journal. We would refer our readers to 
the issues of August and September, 1937 (vol. xvii.) wherein is 
published an abridgement of a Report, entitled Supplementary 
Report No. 1, 1936, which, as indicated, followed the publication 
in 1932 of the original Report issued by the Sydney Harbour Trust 
of that date. Subsequently the work was taken over by the 
Maritime Services Board of New South Wales. 

We have now the privilege of presenting extracts from Supple- 
mentary Report No. 2, dated July, 1941, and our readers will find 
that the information given is of an extremely useful character, 
notwithstanding the fact that the observations recorded are 
limited to the Port of Sydney. For a long period, information 
about marine borers has been scanty and sporadic, and every 
additional disquisition on the nature of their habits and mode of 
attack, as well as the extent of their prevalence, has been wel- 
comed by harbour engineers and those who have the responsibility 
of installing and maintaining timber structures in marine 
situations. 

The present report is of particular interest in provided a descrip- 
tion of a newly developed plastic compound for under-water 
application, together with details of a floating-collar method of 
borer eradication, which is novel and revolutionary in character. 
Both are said to have proved effective preventive measures. 

The enterprise of the Maritime Services Board of New South 
Wales in carrying out these investigations and in publishing them 
for the benefit of harbour authorities generally, will be cordially 
appreciated. The Report demonstrates the value of co-operation 
between engineers and zoologists. The combination of the two 
services of engineering and zoology is, in fact, essential to the 
solution of the problem of timber preservation in organism-in- 
fested waters. In the present instance, Mr. R. A. Johnson, Re- 
search Engineer to the Maritime Services Board has collaborated 
to excellent effect with Mr. F. A. McNeill, Zoologist in charge of 
Lower Invertebrates at the Australian Museum, while the research 
has been studied and checked by Mr. A. J. Debenham, the 
Engineer-in-Chief of the Board. 

To avoid possible misapprehension, it should be noted that the 
term Cobra in the Report is the eauivalent of Teredo, more com- 
monly used in the terminology of this country, and, indeed, it is 
applied to all teredinine borers. 
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The Athenian Port 





The Present Situation at the Harbour of the Piraeus and the Works necessary 
to assure its Future Development 


By Prolessor ENRICO COEN CAGLI, 


of the Polytechnic School of Rome 





Works in Course of Construction 

HE sybject of this discourse* has _ its 

origin in the investigation entrusted to 

us with the object of examining the 

various projects put forward up to the 
sent for the arrangement and extension of the 
rt of the Pirzeus and the selection of a definite 

n of work necessary for putting the port into 

sition to respond in the fullest measure de- 

d to the present and future requirements of 

traffic. 

. first group of works, actually at the point of 

apletion, consists in the construction of about 

550 lin. metres of deep water quayage along 

North side of the harbour from Vasiliades 
rks depot as far as the Tzelpi Jetty, designed 
for external commerce. 

\s regards its general lay-out the relative plan 
has been well conceived and bundantly propor- 
tioned to the needs of the present and imme- 
diate future for this class of traffic. There will be 
added at a later date the works for the construc- 
tion in St. George’s Bay of an industrial harbour 
which will at the same time furnish shelter to 
vessels unequipped and under repair which encumber in 
numbers the port of Pirzus. 

However, in view of the increasing movement of traffic which 
has been in evidence since 1919 and has surpassed all expectation, 
it has been felt desirable to take up the question of the ultimate 
extension of the Commercial Harbour and accordingly since 1925 
fresh investigations have been undertaken leading to the succes- 
sive presentation of a numerous series of new projects. 


great 


Designs Submitted 
There was, first of all, a plan put forward by Monsieur 
Quellenec, which, completely changing the plan in course of 
execution, visualised on bold lines the extension of the harbour 


*Delivered in 1932. 
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The City of Athens, with a view of Mount Lycabettus. 


towards the West in such a way as to make provision for traffic 
amounting to 8 million tons of merchandise discharged and 
loaded. 

Next came a design put forward by Monsieur Issaias, which, 
starting from the principle that the port of the Piraus would 
never be able to meet the requirements of the future development 
of traffic, proposed the creation of a new industrial and com- 
mercial harbour on the Bay of Phaleron, which would be able 
to serve independently an annual traffic movement of 5,500,000 
tons of goods. 

The Port Commission, for its part, taking account of the con- 
tinued upward trend of traffic, and of the necessity at the same 
time of putting an end to the disastrous state of affairs in regard 
to the coasting trade, itself elaborated in 1929, a port improve- 
ment scheme comprising the construction of new quayage along 
the South side of the Central Basin as far as the point Xaverios, 

which would have raised the traffic capacity of 
the harbour to about 4,000,000 tons. 

Immediately afterwards, Monsieur Sakalis put 
forward a counter-proposal, comprising the open- 
ing of a new basin in the area to the West of the 
new Larissa quay and the construction along the 
South side of the harbour of a series of new 
quays, which, extending as far as the point 
Xaverios, would have sufficed to raise the traffic 
capacity of the harbour to about 4,700,000 tons. 

Subsequently, it was the turn of the Hersent 
Company, who presented, in the first place, a 
plan of great magnitude for the transformation 
of the Bay of Phaleron into an aviation and 
tourist harbour, for the extension towards 
Karatsini of the St. George’s industrial harbour 
and for the remodelling and extension west- 
wards of the Port of Pirzus, so as to increase the 
traffic capacity of that to 6,100,000 tons; then a 
more moderate project, with a _ simple re- 
arrangement of the South side of the harbour from 
the Tzelepi Jetty to the point Xaverios, which 








Sounion, near Athens (Ruins of Temple of Neptune). 


would have enabled the traffic capacity of the 
Port to reach 3,800,000 tons or even 4,100,000 
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The Athenian Port—continued 


tons, by the inclusion of a re-arrangement of the 
Tzelepi Jetty. 

Lastly, in the preceding year, Monsieur 
Zachariou submitted a scheme of remodelling 
and extension of the Port, by virtue of which the 
traffic capacity could be raised to 4,300,000 tons, 
if the remodelling works are confined to the 
South side as far as the point Xaverios, and to 
4,850,000 tons if the plan is carried out in its 
entirety. 

The examination of all these schemes and the 
investigation of the plan to be definitely adopted, 
involved, first of all, the determination, as pre- 
cisely as possible, of the active traffic situation 
and its probable future development. 


Traffic Data 

As regards the first point, after prolonged re- 
search and with the aid of data furnished either 
by official statistics, or by a Commission ex- 
pressly appointed for the purpose, it was possible 
to fix as a basis of calculation, a total initial 
movement of 3,000,000 tons unloaded and loaded 
in 1930, of which about 2,200,000 tons repre- 
sented imports and exports of the harbour of 
Pirzus itself, and 780,000 tons was due to the 
overside deliveries of goods in transit, by the 
victualling of shipping and by goods unloaded 
and loaded outside the harbour in the Bays of 
Drapetsona and St. George. It has also been 
possible to determine the average number of 
vessels annually entering and leaving the port as 
about 35,000 and the number of passengers as 
about 700,000. 

As for the future development of the traffic, 
after consideration of the following, viz.:— 

1. That the exceptionally rapid traffic increase 
during the period 1919 to 1929, was attributable 
exclusively to quite extraordinary and transitional 
causes, such as the natural reaction after so much 
privation during the years of war (1914-1918) 
and the important immigration of refugees after 
the disaster of Asia Minor. 

2. That the world-wide economic crisis must 
still continue to prevail and cannot subside other- 
wise than by the institution of a new world 
economy, realisable only in course of time by 
means of fresh sacrifices. 

3. That on the assumption on the one hand, 
of the policy of national protection adopted now- 
adays by all countries, a resumption of inter- 
national transit in the movement of goods 
through the port of the Pireus does not seem 
probable to any great extent, and on the other 
hand, by reason of the geographical position of 
the port of the Pirzus, it is no longer admissible 
that it can play an important réle in regard to 
communications between a part of Central and 
Eastern Europe and the Near and the Far East, 
either for goods or for passengers; it has been 
possible to assign, in conformity also with the 
opinion expressed by the aforesaid special Com- 
mission, an anticipated average increase of traffic 
of 3 per cent. per annum, in consequence of 
which the total movement of 1930, would find 
itself doubled at the end of 25 years, that is to 
say, increased to 6,000,000 tons. 

It will be seen how, while taking account of 
requirements so exceptional, arising from the 
very nature of the movement through the port of 
the Pirzus and without causing any dislocation 
of important interests, it is possible by means of 
works proportioned to the end in view, to meet 
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in successive stages, the future needs of the movement, not 
merely up to the limit of 6,000,000 tons, but with a reservation 
for development of traffic, without scarcely exceeding the natural 
confines of the port, and without incurring exorbitant expenditure, 
. margin still sufficiently large up to a total traffic capacity 24 
times greater than the movement in 1930, say about 7,500,000 
‘ons. 

Let us see, however, first of all, up to what point, under what 
onditions and at the cost of what financial sacrifices, the object 
ould be achieved by the different projects hitherto put forward. 


The Quellenec Scheme 


There is no occasion to discuss the Quellenec plan, since it is 
ready largely superseded by the construction of new quays on the 
North side of the harbour and by the construction now in hand 
f the harbour annexe of St. George, which furnish, moreover, 
1 better solution as regards external commerce as well as provid- 
ng for the needs of industry. 


The Issaias Scheme 


The Issaias plan, while satisfactory as regards its general lines, 
offers, however, serious inconveniences from the point of view of 
he movement of shipping and commercial operations: 

It would lead to the deposit within the harbour precincts of all 
the sediment conveyed by the Ilissos and Kifissos torrents; it 
ould serve the local industries as well as the communications 
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with the Interior much less efficiently than the St. George’s Har- 
bour; it would give rise to serious complications from the com- 
mercial point of view, by the division of the harbour into two 
separate sections; it would entail the dislocation of a number of 
well-established interests; finally, it would obliterate the manifi- 
cent shore line of the bay and its beaches, from which the 
inhabitants of the two towns derive so much benefit. To this it 
may be added that the execution of the project, conformably with 
the structures visualised, would require for the foundation works 
alone on the basis of current prices, a sum of not less than 
1,250,000,000 drachmas, which corresponds to a mean charge for 
the: works of some 230 drachmas per ton of traffic capacity. 


The Hersent Scheme 

As for the plan prepared by the Hersent Company, it can be 
said, as far as it concerns the harbour of the Pirzus, itself, that 
the arrangements proposed for the new quays, on the South side 
particularly, offer considerable inconveniences, as much from the 
point of view of the manoeuvring of ships as from that of com- 
mercial operations. Its complete accomplishment would involve 
an outlay, apart from the superstructural works, of about 
600,000,000 drachmas, which would correspond to a unit cost of 
177 drachmas per ton of traffic capacity. 


The Port Authority Scheme 


The project of the Port Commission is without question the 
best among all the projects so far presented. However, the dis- 
positions adopted for the new quays give rise to serious criticism 
and would inevitably cause in practice numerous difficulties in the 
manoeuvring of vessels. But the cost of the works would only 
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be 180,000,000 drachmas, so that the unitary cost per ton of 
traffic capacity would only average 138 drachmas. 


The Sakalis Scheme 

Monsieur Sakalis’ scheme would, above all, have the disastrous 
effect of withdrawing from commerce for several years, the 
utilisation—either of the Tzelepi Jetty, ear-marked for demoli- 
tion, or about half of the newly-constructed quays, of which not 
less than 775 metres must also be demolished or remain totally 
unutilised, and afterwards of forcibly concentrating the greater 
part of the port traffic in a district of the town which is already 
heavily congested. The arrangement of the new quays in the 
Alon Basin and, still more, those on the South side of the Central 









































On the Acropolis. Left to right: Mr. Johannes Limpritis, 
Director of Port Works, the Editor and a Harbour 
Official. 


Basin, would, moreover, present inconveniences from _ several 
points of view, and the total cost, including the amount already 
expended on new quays which are intended to be demolished or 
to remain unutilised, would reach the enormous sum of 
615,000,000 drachmas, corresponding to a unitary cost of not less 
than 307 drachmas per ton of traffic capacity. 


The Modified Hersent Scheme 

The abridged project of the Hersent Company, although im- 
proved in the lay-out of new quays on the South side of the 
Central Basin in comparison with the preceding general plan, 
none the less has similar defects, and the cost of works, extended 
to the same limits as those contemplated in the Sakalis project 
and that of the Port Commission, would reach 230,000,000 
drachmas or an average unitary cost of 164 drachmas per ton of 
traffic capacity. 

















July, 1942 


THE Dock AND HARBOUR AUTHORITY 








THE PIRAEUS (Port OF ATHENS)— DEVELOPMENT SCHEMES. 


Reclamations are shown Hatched. 
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The Zachariou Scheme 


Finally, the project of Mr. Zachariou, exaggerating beyond all 
reasonable bounds alike the extent of quay surface at an extremely 
high expropriation cost, and the draught of water for a consider- 
ible group of new quays and proposing, in addition, an abso- 
lutely inadmissible dislocation of the quayside interests, would 
involve, in the event of its complete fulfilment, and 
alternatively for the arrangements for South side of the harbour 
as far as the point Xaverios, outlays of 670,000,000 drachmas, 
ir of 470,000,000 drachmas, corresponding to a unit cost of about 
11 drachmas in the first case, and of about 294 drachmas in the 
second case, per ton of traffic capacity. 


The Coen Cagli Scheme 


Let us see now by what different disposition of the works it 
ould be possible to solve the problem within the limits indicated, 
hat is to say, by eliminating all the inconveniences presented from 

different points of view by each of the projects examined. 

The new plan, which we propose, provides in the forefront the 
construction of 2,470 metres of new quayage, extending from the 
Ploutinos Quay to the neighbourhood of the Customs House, 
sufficient to afford simultaneous berthage, side on, for all the 
coasting craft in service and also for three packet boats. By this 
single group of works, costing about 125,000,000 drachmas, the 
traffic capacity of the port would be increased some 75 per cent. 
above the movement in the year 1930, that is to say, to a degree 
which cannot be regarded as broadly sufficient to meet the future 
development needs of traffic during a long period of years. 
However, in order to attain this end, it would be necessary also 
to complete the installation of the new quays on the North side 
of the basin, at least as far as the entrance to the Alon Basin, and 
to provide, at the same time, the superstructural equipment of 
the new quays on the South side. This would require an ultimate 


outlay of about 175,000,000 drachmas, so that the total sum to 
be allocated for the object in view would be increased to about 
300,000,000 drachmas. 


Dockers’ « Honour Week’’ at Merseyside 


Recently, in accordance with preliminary announcements made 
in his broadsheet The Hook, Mr. J. Gibson Jarvie, Regional Port 
Director for the North-western Area, carried out an experimental 
‘“ honour week,’’ during which some 20,000 Mersey dockers were 
trusted to get on with their work without official interference— 
discipline was left entirely in the hands of the workers themselves. 

The following statement, extracted from Lloyd’s List of June 
15th, was made in an interview to the Press by the Director on 
the conclusion of the test: 

‘“ Honour week has achieved much,’’ said Mr. Gibson Jarvie. 
‘ Assuming that the dockers are representative of British labour, 
honour week proved that most men can be trusted, that they 
work because they want to work and give a fair return. In other 
words, they are decent. The actual figures suggest that a fraction 
over 98 per cent. are in this category, which is an eloquent testi- 
mony to the character of British workers. Honour week proved 
that some men, few in number fortunately, are not to be trusted; 
that they will take selfish advantage of every chance they get; 
that they need supervision; that they work only because they have 
to. Quite accurately and very definitely honour week separated 
the good from the bad, the gold from the dross and stamped each 
man’s character and category. 

‘““ In one week more was learned of the men’s general character 
than under normal conditions could have been discovered in 
years. As a result conditions of dock work on Merseyside are 
dve to some changes in methods and in organisation and these 
are now being actively worked out in concert with the Union 
officials. There will be no returning to the former system as a 
whole. A modified system of supervision and discipline there 
must be, but it will be more intelligent. In revising the rules of 
work generally the 98 per cent. will be in a more human relation- 





The new plan foresees later the construction by successive stages 
of 1,730 lineal metres of quayage, extending from the Custom 
House to the Point .Xaverios, of which 650 metres length would 
be for sailing ships and small craft and 1,080 metres for liners 
and transports of large size, by means of which the total traffic 
capacity would be ultimately raised to double the 1930 figure, i.e., 
to 6,000,000 tons of merchandise, discharged and loaded. 

The outlay on the two groups of works, including the substruc- 
ture, would reach the sum of only 205,000,000 drachmas, which 
would correspond to a unit cost of 120 drachmas, on the average, 
per ton of traffic capacity. Compared with the other schemes 
within the same limits, i.e., as far as the Point Xaverios, the new 
plan offers, apart from any other consideration, the advantage of 
a saving represented by the difference between the unit costs 
ranging from 15 per cent. as a minimum, to 156 per cent. as a 
maximum. 

Yet having regard to even more distant eventualities, which 
might anticipate a traffic two-and-a-half times greater than the 
1930 gross total, the new plan foresees also the extension of the 
harbour westward by means of new external moles and about 2,100 
lineal metres of new quayage. This last group of works would 
involve an ultimate expenditure of about 295,000,000 drachmas, 
raising the cost of the integral execution of the new plan to the 
sum of about 500,000,000 drachmas, which would correspond to a 
unit cost of 161 drachmas per ton of traffic capacity, inferior still to 
the resultant cost of the projects presented by the Hersent Com- 
pany and by Monsieur Zachariou, the only ones which are com- 
parable, to the extent of about 10 per cent. in one case and 100 
per cent. in the other. 

Accepting all this, we are of opinion that the solution of the 
problem, as represented by the new plan, can be considered as 
satisfactory in all respects. 

(Editorial Note.—Owing to the collapse of foreign exchanges, 
the drachma, which at one time was worth about 7}d. in English 
currency, cannot now be accurately valued, nor are the estimates 
quoted of any present validity, other than as a means of com 
parison }. 






ship with the port employers and authority. The intransigent 
minority can be more efficiently dealt with. Minor injustices to 
the good because of the bad will tend to disappear. It is hoped 
and confidently expected that the age-old suspicion which has 
made mutual faith and confidence difficult as between employers 
and labour will tend to be dissipated. It will be gradual, but with 
a continuing good will on both sides it is bound to come. Honour 
week furnished an opportunity for each man to prove himself. 
There is little doubt that it has succeeded.”’ 





The Association of Consulting Engineers. 


The Report of the Committee of the Association of Consulting 
Engineers (Incorporated) for the year ended April 30th, 1942, 
shows that the membership now stands at 168, being an increase 
of 15 on last year’s roll. Mr. Harold J. F. Gourley, 
M.Eng., M.Inst.C.E., has been elected chairman of the Com- 
mittee for the year 1942-3. 


Royal Society of Arts. 


The Council of the Royal Society of Arts offer a prize of £50 
to any person of British or Allied nationality who may bring to 
their notice an invention, publication, diagram, etc., which in 
the opinion of the judges is considered to be an advancement in 
the Science or Practice of Navigation, proposed or invented by 
himself in the period Ist January, 1937, to 3lst December, 1942. 
They also offer an award of £50 to any: member of the British 
Merchant Navy for any deed brought to their notice which, in 
the opinion of judges to be appointed by the Council, is of out- 
standing merit. The period to be covered by the offer will be the 
year ending 30th September, 1942. Further particulars can be 
obtained from the Acting Secretary of the Society, John Adam 
St., Adelphi, London, W.C.2. 
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Excerpts from Supplementary Report No. 2° 


By Messrs. R. A. JOHNSON and F, A. McNEILL, 








Scope of Research 


HE extensive observation details in this report are 

corollaries to a somewhat similarly prepared presentation 

in the previous Supplementary Report.* Their publica- 

tion completes the initial stage of studies on the Annual 
Cycles of Attack in the Port of Sydney. 

The total of four test stations now covered presents as varied 
a set of conditions as the authors believe could be encountered in 
the more open waters of any port in so far as the activities of 
Cobra and Limnoria are concerned. The following is a reiteration 
of details from Supplementary Report No. 1, 1936: 

‘‘The four selected stations were situated in localities showinz 
an attack almost entirely due either to crustacean or molluscan 
borers. In this regard Stations 31 and 32 at The Spit and Manly 
respectively, promised the greatest variety of Mollusca and, it 
was hoped, Stations 9 (Pyrmont) and 28a (Lavender Bay) would 
provide attacks mostly by Crustacea. At Station 28a, however 
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Map of part of Sydney Harbour, showing position of Control Test 
Stations mentioned in Report. 


it was subsequently found that the attacks were of a general 
nature, due both to molluscan and crustacean borers. No results 
have yet been published concerning Station 28a; it was established 
about 1931 for the purpose of compiling information intermediate 
to Stations 28 (Ball’s Head) and 29 (Neutral Bay). 

‘In the present report (Suppl. 1, 1936) the full results from 
Stations 32 (Manly) and 9 (Pyrmont) are treated in detail 
Their entirely opposite results provide a most interesting com- 
parison for presentation. Time has not been available for the 





*Sydney: Published by the Mariti Servi 
Wales Ith Jule Tot y the Maritime Services Board of New South 
*Published in “The Dock and Harbour Authority ” 
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elaboration of the data concerning the other two stations under 
discussion at the moment; these wil form the main subject matter 
of a subsequent report’’—the one now submitted. 

Before undertaking observations in further Annual Cycles of 
Attack in the Port of Sydney, it is intended to develop along the 
same lines the data concerning the upper river conditions pertain- 
ing to the attacks of the Cobra form, Nausitora. Also there is 
the question of an Annual Cycle of Attack of the pill-bugs, 
Sphaeroma spp. This latter investigation will depend entirely on 
the results from the upper river waters and the possibility of 
aquarium observations at present being made. Study of 
Sphaeroma in the Port of Sydney is quite impracticable otnez 
than under aquarium conditions. The difficulties of observation 
lie in not being able to segregate their boring operations. 

Experimental Procedure 

The established use of oregon fir timber samples as controls 
again proved suitable for obtaining rapid and readily discernible 
results. Standard measurements were: length 5-ft., by 3-in. by 
3-in. 

All samples were suspended with counter weights attached to 
the lower ends so that the upper ends were exposed for two fee: 
at low water during ordinary spring tides. In this position normal 
high tide gave three feet of cover above the top of the samples. 
I'he determined depth provided that the contro] test samples were 
brought into contact with the area of most intensified attacks by 
marine borers in the Port. 

For observations of the Annual Cycle of Attack at each of the 
two test stations dealt with, an initial oregon control test sample 
was immersed. Additional samples were set in place at regular 
monthly intervals up to a total of twelve. All were then examined 
at monthly intervals following the dates of immersion. The prac- 
tice was exactly the same as that applied in the similar research 
recorded in Suppl. Report No. 1; 1936. Also the routine at each 
inspection was a repetition of that carried out at all the inspec 
tions concerned with the Annual Cycles of Attack. A test 
sample was removed for examination from its vertical field 
position to a shallow tray of sea-water, where it was allowed to 
lie submerged for a few minutes in a horizontal position. Extruded 
siphons of infesting Cobra borers were counted, and thus provided 
one check on the abundance of the attackers. More concrete 
evidence was secured by the sawing of a small section (about 
one inch in length) from the lower end. In this way was gathered 
an adequate compilation of definite facts concerning the extent 
and nature of the internal attack. Many check cuts from additonal! 
contro] test samples specially immersed for the purpose were 
made at the same and higher levels, and these confirmed the 
method of assessment of attack. Due allowance was always 
made for mortality caused by severance of borers and bore holes 
in the cross-sectional sawing. Care was always exercised to avoid 
undue damage to marine growths established on samples under 
going examination. 

The previously adopted terms covering degrees of borer attack 
are employed in the present report: ‘‘very light,’’ ‘“‘light,’’ 
‘‘medium,”’ ‘‘heavy’’ and ‘‘very heavy.’’ Corresponding per- 
centage values are 1 per cent., 3 per cent., 6 per cent., 10 per 
cent. and 15 per cent. The extent of borer destruction in excess 


of the above, as disclosed by measurement of an exposed cross 
section,.is stated in plain percentage form. Measurements of 
damage were assessed on the amount of destruction at the point 
of most intense attack on a control test sample. 


Terms used for stating the condition of marine growths are 
In these cases, 


similar to those applied to borer destruction. 
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however, they have no rigid percentage value, and are intended 
mainly to be relative. The following details describe the general 


standards used for assessing the approximate degree of 
abundance. 
Very light. . Sparse scattered growths over surface 
ot timber sample. 
Light of .. 25% of surface covered. 
Medium... > ew oa ie 
Heavy bie sa ee - 
Very heavy Surface completely covered. 


Superimposed growths on those already 
completely covering the surface. 


Water conditions (temperature excepted) at the two test 
stations under present review appear as avérage figures at the 
beginning of each set of observation details. As previously the 
igures were calculated from the beginning of the local investiga- 
ions in the year 1927 approximately to the time of their 
ublication in this report. Regarding temperature figures, the 
verages similarly appear, associated in order with the months 
covered by each of the two Annual! Cycles of Attack. This 
yractice is a variation from the specifically stated progressiv 
nonthly temperature records as presented in the previous report. 

What has been considered an adequate presentation of observa- 
tion details is included for necessary record and substantiation of 
1e deductions made. In the present case these take the form 
of running commentaries which are considered an improvement on 
1e more or less tabulated arrangment used in the previous 
report. The objects and resultant benefits regarding specific times 
for application of preventive measures associated with Annual 
Cycle of Attack observations need not be repeated here. They 
ire fully set out in the Suppl. Report No. 1, 1936. 


Abnormally heavy . 


Distribution of ‘‘ Limnoria ”’ 

The additional close study of borer activity associated with the 
recent Annual Cycle of Attack observations has drawn definite 
attention to the baffling distribution of the crustacean borer, 
Limnona, in the Port of Sydney. 

At Pyrmont test station (No. 9) there is an abundance of 
Limnona in an area of crowded wharfage. By comparison the 
nearby area comprising Blackwattle Bay provides, under prac- 
tically similar conditions, virtually no Limnoria activity. 

Towards the other extremity of the Port there is encountered a 
further abundant occurrence of Limnoria at Camp Cove test 
station (No. 33), immediately adjoining normal sea water at the 
entrance to Port Jackson and under the influence of the ocean 
surge; only one small timber jetty is in the vicinity. Just across 
the entrance in a somewhat similar position to Camp Cove is the 
Manly test station (No. 32). There the water is very placid, and 
the Limnoria attack has been determined as generally only 
sparse, particularly on the evidence of the recent local Annual 
Cycle of Attack observations; a large timber jetty and timber- 
enclased baths are in the vicinity. 

Another totally different set of conditions are met with at The 
Spit test station (No. 31), which forms a point of a small triangle 
with Camp Cove and Manly test stations in the northern area of 
the Port. Here no Limnona are to be found and the location is 
in a narrow channel possessing an accelerated tidal flow. 

Conditions of marine growth have proved to be most varied 
at all the centres reviewed above, but after close study it has 
been accepted that this has no relation to the incidence of 
Limnoria attack. 

The whole observations provide an excellent illustration of the 


danger of arriving at hasty conclusions on the general distribution 


‘f the boring pest Limnoria in any one port. This statement is 
supported by the fact that the last three centres cited are within 
two miles of each other. 


“‘Cobra’’—Irregularities of Attack 


With reference to Cobra borer destruction in general, the very 
letailed observations at those test stations covered by the Annual 


Cycle of Attack investigations in this and the previous report 


illustrate irregularities similar to those of Limnona. Comparing 
the results from the test stations at The Spit (No. 31) and Manly 
(No. 32) it is found that the March Samples (1933) at these 


centres provide the only examples for comparison of approximate 
uniformity of degree of attack. At The Spit the 100 per cent. 
stage of destruction would have been reached in five months, were 
it not for the arresting effect of the abnormally heavy rainfall in 
July, 1933. This period is definitely more than one month in 
excess of that recorded for the March Sample at Manly. (See 
Suppl. Report, No. 1, 1936). 


**Cobra’’—Borer Mortality and Age Determination 


In so far as concerns the period of life of Cobra borers follow- 
ing assessment of the 100 per cent. stage of borer destruction in 
the oregon control test 
samples, the latest recorded 
normal conditions of mor- 
tality link up perfectly with 
similar records made 
earlier (see Suppl. Report, 
No. 1, 1936), in the An- 
nual Cycle of Attack ob- 
servations at Manly (Sta- 
tion No. 32). At. this 
locality there was an over- 
whelming _ preponderance 
of attack by Cobra borers, 
whereas at the Lavender 
Bay test station, dealt with 
in the present report, Cobra 
figured in a more mixed 
attack. Notwithstanding 
the marked interaction be- 
tween the attacking Lim- 
noria and Cobra (approx- 
imately 25 per cent. Lim- 
noria and 75 per cent. 
Cobra), Lavender Bay test 
station provided sufficient 
evidence to assess. the 
average Cobra life for the 
period as stated above at 
approximately six months. 
Unfortunately the unusual 
conditions of rainfall en- 
countered at The Spit test 
station prevented the col- 
lection of similar data from 
a locality where the attack 
was confined solely to 
Cobra borers. 

Respecting the full life 
span of Cobra borers, re- 
cent experience at the 
Lavender Bay test station 
has shown that the ap- 














eee - , These oregon fir control test samples 
proximate 9.5 months are good examples illustrating the 


general tendency of marine timber 
borers in the Port of Sydney to con 
eentrate their attacks at levels near 
low water mark. The calcareous 
tubes of “Cobra” bore holes have 
heen exposed by “ Limnoria”™ attack 


period recorded in_ the 
previous report (1936) can- 
not be applied generally, 
and should be regarded as 
applicable only to the 
Manly test station area. Lavender Bay test station, and 
even The Spit with its marked and unusually early mortality, 
exhibited long drawn-out Cobra borer attacks. Inability to keep 
account of secondary and even later infestations in long drawn 
out attacks not only limits opportunities of securing clear evidence 
for determination of the period of Cobra borer life following the 
100 per cent. stage of destruction, but also renders impossible any 
assessment of a full life span, as at Manly. In localities Where 
a full life span is determinable, however, it is now evident that the 
period in question would vary with the rate of destruction of 
the timber attacked. The most reliable means of determining 
an exact full life span for Cobra borers would be a correlation 
of field methods with aquarium controls. A special study along 


these lines is contemplated as a later phase of the investigations. 
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The 100 per cent. stage of destruction regularly obtained follow- 
ing initial attacks in the lower portions of tne control test samples, 
where the normal and most extensive Cobra infestations occurred. 
In this region of the samples the progressive saw cuts provided 
information of a reliable character. 

In the upper portions of contro] test samples there was nearly 
always found a sparser infestation of Cobra forms. These wer? 
mostly of the genus Bankia, generally in a healthy condition; 
they seem always to show a preference for the higher levels of 
any timber samples immersed in the Port of Sydney. 

In assessing periods of Cobra infestation and the life span of 
Cobra borers it is to be accepted that initial larval infestation 
occurred not more than one month prior to the first record of 
juvenile borers in a control test sample. Numerous check mea- 
surements secured on the proved basis (see Suppl. Report, No. 1, 
1936), of relation of Cobra age to the diameter of the bore hole. 
established the reliability of this basis of determination. 

At the Manly test station (No. 32) mortality results, including 
figures covering the life span of infesting Cobra borers in suc- 
cessive test samples, were made possible by the uninterrupted and 
normal advance of destruction during the Annual Cycle of 
Attack observations (see Suppl. Report, No. 1, 1936). Unfor- 
tunately the similar investigations recorded in the present and 
covering comparable conditions of attack at The Spit Test 
Station (No. 31), did not provide the opportunity for even an 
approximate assessment of similar life spans. The obstacle 
encountered was the excessive rainfall during the month ol! 
July, 1933, a fact stressed later in the Observation Details. 
Although this rainfall caused no mortality among the Cobra 
borers at the Manly test station, in the same month of the same 
year at The Spit test station it caused some abnormally heavy 
mortality which was far in excess of that normally experienced 
before or after the 100 per cent. stage of destruction is reached. 
The presence of the special physical features as described else- 
where, caused a concentration of harmful fresh water in the 
narrow channel at The Spit, where the test station is located. 

There is another aspect of the excessive rainfall of July, 1933, 
and its effect on Cobra borer mortality which is worth elaboration. 
A Cobra borer infestation in a check control test sample of oregon 
fir, imrnersed in September, 1933, at The Spit, showed no evidence 
of premature mortality in any way comparable with that in the 
samples so affected in July, 1933. Thus any doubts respectiny 
the conclusion reached in connection with the excessive rains 
are dispelled by the results of the above experiment. (See also 
further evidence in section on Cobra Borer Mortality—Effects of 
Freshwater, below). 


“*Cobra ’? Borer Attack—The Spit and Manly Test Stations 
Compared 


From the point of view of destruction rate, it is interesting to 
compare the control test stations at The Spit and Manly (Nos. 31 
’ and 32). At these two places there is a similarity in Cobra borer 
attack and a wide difference in physical conditions. The Cobra 
borers may be said to be principally responsible for the destruction 
recorded at the two stations as shown in the Annual Cycle of 
Attack results, both in this report and Suppl. Report, No. 1, 1936, 
and also in the initial report (1932); the only exception to the 
exclusive presence of Cobra borers in control test samples is the 
relatively small number of Limnoria at Manly. 

There is a variation in the physical conditions amounting to a 
difference between a tidal race in a narrow channel (The Spit) 
and the corner of a placid bay (Manly). Apart from the deterrent 
effect of the excess rainfall encountered, and the proved protection 
of the normally superabundant marine growth observed on the 
control test samples at The Spit; the destruction rate, where 
limited definite comparison could be made, was found to be 
decidedly slower than at Manly. This outcome of the Annual 
Cycle of Attack observations is more reliable than the results of 
earlier tests (initial report, 1932), which caused a claim to be 
made that The Spit provided the most intensive Cobra attack in the 
Port of Sydney. Therefore Manly must now be named as the 
test station providing the most intensive Cobra attack. 

In short, the facts emerging from the foregoing are that The 


Spit test station, even when considered without its protective 
marine growth and any seasonal freshes, could not maintain as 
great a rate of Cobra destruction as that at the Maniy test station 
site. 


** Cobra’? Borer Attack—Lavender Bay and Manly Test 
Stations Compared 

Comparing the present results from the Lavender Bay test 
station (No. 28a) with those obtained at the Manly test station 
(No. 32)—see Suppl. Report, No. 1, 1936—it will be found that 
the former does not show such a well defined period of larval Cobra 
infestation. Further, the intensive period of infestation is not as 
early in the year at Lavender Bay as it is at Manly. The diversity 
between the two test stations is considered to be due to the 
different nature of. their attacks. Unlike Manly, Lavender Bay 
showed an attack characterised by consistent and marked evidence 
of combined Cobra and Limnoria activity. And although this 
latter test station exhibited marked ascendancy of Cobra borers, 
this condition was not nearly so pronounced as that recorded for 
Manly in the Annual Cycle of Attack results. 

Another difference to be noted between the two test stations 
concerns the abundant marine growths at Lavender Bay and their 
almost entire absence at Manly. As can be seen by reference 
to the results of the special tests recorded later, the presence of 
undisturbed marine growths was a deterrent to larval Cobra 
infestation. Therefore they would have some bearing on the 
nature and progress of the borer destruction at Lavender Bay Test 
Station (No. 28a). 


Experiments on ‘‘ Cobra ’”’ Borer Mortality—Effects of 
Freshwater 

The occurrence of premature mortality observed among Cobra 
borers in the Annual Cycle of Attack investigation at The Spit 
(Station No. 31) raised the important question of the length of 
time it takes to kill borers by immersion in fresh water when 
timber is badly infested. 

In an experiment carried out specifically for Cobra borers 
(Nausitora excepted) use was made of the standard oregon fir 
control test samples (5-ft. by 3-in. by 3-in.). These were allowed 
to become infested with borers, and were then immersed in fresh 
water for varying intervals. After this they were replaced in 
harbour water for short periods in order to permit revival of those 
borers which had not succumbed, and so provide a true observa- 
tion of the borer mortality present. By this means certain of the 
Cobra, apparently dead and sluggish, were revived and not mis- 
takenly included among the dead. Although average mortality 
results were obtained from three or more tests in each recorded 
sample group, the data secured are not represented as infallible. 
As yet only a part of a more ambitious series of tests has been 
completed, and these should later provide data of a more compre- 
hensive nature, making possible the recording of truer averages 
respecting mortality. 

One of the first provisions for a successful experiment of this 
kind is the careful selection of test samples in which not only the 
degree of destruction is equal, but also the condition of borer 
vitality is uniform. As nearly as practicable this principle was 
adhered to and was aided by immersing the selected samples in 
the salt water aquarium for observation. By this means counts 
of extruded syphons were made possible, and adequate time was 
taken to select critically, samples which had reached the 100% 
stage of borer destruction, and in which the animals were in a 
normal healthy condition. 

Following are details of items comprising the experiment. ll 
test samples used were subjected before immersion in fresh water 
to the routine observations at outlined above. 

No special account was taken of the condition of the few 
Limnona present on test samples, as this pest does not survive for 
more than nine to twelve hours in fresh water, and was not in 
great enough quantity to effect the experiment. 


No. 1 Sample Group. 
Immersed in running tap water for 6 days. 


Transferred to open harbour water for 14 days. 
Dissected and 10% of Cobra animals found alive. 
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No. 2 Sample Group. 
Immersed in running tap water for 7 days. 
Transferred to open harbour water for 18 days. 
Dissected and 1% of Cobra animals found alive. 
No. 3 Sample Group. 
Immersed in running tap water for 7 days. 
Transferred to open harbour water for 28 days. 
Critical count of extruded syphons indicated 5% of Cobra 
animals alive. 
Reimmersed in running tap water for further 7 days. 
Transferred again to open harbour water for 14 days. 
Dissected and 2% of Cobra animals found alive. 
No. 4 Sample Group. 
Immersed in running tap water for 9 days. 
Transferred to open harbour water for 28 days. 
Dissected and approximately 1% of Cobra animals found 
No. 5 Sample Group. 
Immersed in running tap water for 10 days. 


Port of Bombay 
Retirement of Chairman 


Following his appointment as Chief Secretary to the Govern- 
ment of Bombay, Mr. H. K. Kirpalani has resigned from the 
chairmanship of the Bombay Port Trust, an office which he has 
held since October, 1938. At a recent meeting of the Board, he 
announced his resignation and expressed his thanks for the help 
and co-operation given him during his period of office. 

Sir Purshotamdas Thakurdas said that as this was the first 
meeting of the Board under the Chairmanship of Mr. Kirpalani, 
he felt sure that the Trustees would desire him to move a suitable 
resolution regard Mr. Kirpalani’s valuable services to the Port 
of Bombay during the 3} years he had filled the office of chair- 
man. As far as Sir Purshotamdas recollected Mr. Kirpalani was 
the only chairman—with the exception of Sir Patrick Cadell— 
who, prior to his appointment as chairman, had served on the 
Board as a Trustee; and he referred to the Resolution which the 
Board had passed in 1934 recording their appreciation of Mr. 
Kirpalani’s services on the Board during his 3} years’ tenure of 
office as a Trustee. Mr. Kirpalani had broken records in the. past 
and Sir Purshotamdas hoped that he would continue to break 
records in future. Mr. Kirpalani had been the first Chief Secre- 
tary of Sind on the separation of that province from Bombay. 
He was the first Indian to hold the appointment of Chairman of 
this Port Trust, or indeed of any Port Trust in India; and he 
would also be the first Indian to hold the responsible post of the 
Chief Secretary to the Government of Bombay. On behalf of his 
colleagues and himself, Sir Purshotamdas Thakurdas wished Mr. 
Kirpalani continued success in the new position to which he was 
being called. Sir Purshotamdas then moved a valedictory reso- 
lution which was seconded by Mr. Bullock and supported by Mr. 
Morarji and adopted by the Trustees. 

The new chairman of the Trust is Sir B. Rama Rau, who has 
been appointed to the post by the Government of India. 





War Savings in Industry. 


The Minister of Production, (Capt. the Rt. Hon. Oliver 
Lyttelton) has issued a booklet appealing for increased savings 
of their earnings by workers in war industries. It shows grounds 
for believing that organised savings in industry can be greatly 
expanded and urges the development of local savings committees, 
and points out that in an industrial establishment, the Inland 
Revenue authorities allow the cost of a savings organisation to be 
treated as a business expense. The workers are invited, 
if they prefer to do so, to run a savings group themselves, 
and every assistance is promised by the headquarters and regional 
staff of the National Savings Committee. Attention is called to 
the sale of Savings Stamps and of Savings Certificates as also to 
the facilities for direct deposit in Savings Bank Accounts. 


Transferred to open harbour water for 10 days. 
Dissected and 100% mortality of Cobra animals observed. 
No. 6 Sample Group. 
Immersed in running tap water for 11 days. 
Transferred to open harbour water for 84 days. 
Dissected and 100% mortality of Cobra animals observed. 
A practical conclusion to be drawn from a study of the results 
is that it takes a minimum of ten days’ immersion in fresh water 
to kill all Cobra borers, other than Nausitora in timber. In order, 
however, to allow for undisclosed variations in conditions, a 
period of fourteen days’ immersion is recommended. The 
practical value of this information ‘is seen in its application to 
owners of floating craft capable of being moved from waters of 
high salinity to fresh water locations known to be free of the active 
fresh water Cobra, Nausitora. In a wider sphere the results 
should provide facts of material use for harbour engineers whose 
wharf structures are subject to prolonged periodic freshes. 
(To be continued) 


Publications Received 


Facts about British Railways in War-time, 1942, issued by the 
British Railways’ Press Office, Waterloo Station, London, $.E.1, 
would appear, at first sight, to have little in common with the 
purview of this Journal—yet there is the fact, boldly claimed, 
that British Railway Companies are the ‘‘ World’s largest dock 
owners, with docks, harbours and wharves at 76 places, develop- 
ing a total length of 501,402-ft. of quayage.’’ Apart from this 
statement, however, and the allusion to the ‘‘ World’s largest 
graving dock *’ at Southampton, there is little information bearing 
on port affairs and the only matter really germane thereto is 
contained in the following paragraph: 

‘* Because of the vulnerability of the East and South-east Coast 
ports, much shipping has been diverted from the East 
to the West Coast. This has increased the traffic of the 
railways serving the West Coast and disturbed the natural flow 
of the freight traffic. Ships also arrive at the ports in convoys, 
numbers arriving simultaneously instead of in a steady flow. In 
order to release ships as quickly as possible, heavy strain is 
placed on the railways by having to work the empty wagons into 
and the full wagons out of the docks with the utmost speed.”’ 

This, of course, is common knowledge in port circles, but, as 
the brochure of 40 pages is intended for the general public, 
perhaps it is well to have the fact recorded. As regards the rail- 
ways themselves, there are a number of interesting figures and 
statistics, which it would hardly be appropriate to quote in these 
columns. One—the closing—statement may however be noted 
in appreciation of the national service performed by the rail- 
ways, viz,, that over 100,000 special trains have been run by 
British Railways since the beginning of the war for troops, muni- 
tions, foodstuffs, evacuees, coal, etc. 


The Journal of the Engineering Society of University College, 
London, for 1941-42, contains a budget of information interesting 
to all who have been associated with the Engineering Depart- 
ment of the College, not only since its temporary transfer to 
Swansea, but also in the palmy days of its habitat in Gower 
Street. There are several technical articles and a Presidential 
address by Professor Kapp on Units and Dimensions which is 
informative and suggestive to engineers. The articles deal with 
specialised foundation methods, structural engineering, the selec- 
tion of employees, rocket propulsion, the duo-decimal system, 
and modern developments in concrete design. 





Seamen’s Hostel at Liverpool. 

A new hostel for merchant seamen, to be known as Plimsoll 
House, was opened at Liverpool on June 27th by Mr. Ernest 
Bevin, Minister of Labour and National Service. It furnishes 
sleeping accommodation for 51 men and is brightly decorated 
throughout. It has been set up on the recommendation of the 
Liverpool Port Welfare Committee. 
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The “Fort” of London, 
Autumn, 1940 


A Pictorial Record 


Under the above title the P.L.A. Monthly for 
May last contained two picture photographs, 
which by kind permission are reproduced on this 
page, depicting episodes in the devastating night 
‘* blitzes perpetrated by the Nazis in the 
Autumn of 1940 on London's Dockland, which 
bore the brunt of the initial aerial assault on the 
English capital. 

The pictures were painted by Mr. Wilfred 
Stanley Haines, who is the official artist of the 
London Fire Force, River Command, and was on 
duty afloat during the fateful hours when this 
terrifying demonstration of Nazi ruthlessness and 
brutality was in full force 

The courageous and gallant behaviour of the 
port siaff in attending unremittingly to their 
duties throughout the long ordeal cannot be too 
highly praised, and the nictures do something to 


“ Incident over-eWapping.” 


[W. S. HAINES, pinxit 
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* Red Sunday, 1940.” [W. S. HAINES, pinxit 


afford a glimpse of the conditions under which they 
had to carry on their work. Many deeds of quiet and 
unobstrusive heroism were performed during those 
hours of contrasted glare and gloom. Far—very far— 
from all of them have been recorded; most escaped offi- 
cial notice in the confusion and tumult, but they have 
left behind an imperishable memory of duty gallantly 
done, just as it was done at Trafalgar in response to 
Nelson’s noble admonition of what England expects 
from her sons in the hour of test and trial. 

The upper view shows the Tower Bridge and the 
Pool of London; the lower, the Wapping Warehouses 
illumined by the glare due to the disintegration in mid- 
air of an enemy plane and the distant glow of buildings 
ablaze. 

Both scenes are set in the Pool of London, where 
more than 2,000 years ago, London was born. The 
Pool’s placid waters were deep enough then to float 
the largest craft; fifty miles inland, shipping was secure 
from the sporadic sea-pirates that ravaged coastal 
ports; athwart the north and south land trade routes 
of Britain it was a natural safe harbourage and port for 
overseas commerce. Throughout the centuries and, 
indeed, since mammoth vessels necessitated the build- 
ing of docks lower down river, the commerce of the 
Pool built up London’s marketing, financial and 
political pre-eminence. In 1940, the Hun struck at the 
very heart of the Commonwealth. It cannot be denied 
that the result was some disfigurement of the Pool 
waterfront. 





Obituary 


We regret to have to record the death, in his 71st year, of 
Mr. Frederick Thomas Nattrass, J.P., general manager and chief 
clerk of the Tees Conservancy Commissioners. Mr. Nattrass had 
been a member of the Tees Commission for 18 years and was 
chairman of the Finance Committee when, in 1931, he was 
appointed to succeed the late Mr. John H. Amos, the former 
general manager. He had also been a member of the Stockton-on- 
Tees Town Council since 1903 and had twice been chosen for the 
mayoralty. He took a great interest in education and was for 
many years chairman of the Stockton Education Committee and 
of the North-east Federation of Education Committees. 

Mr. Nattrass’ health gave way early in the present year and on 
February 19th last he was granted three months’ leave of absence. 


It is a melancholy coincidence that he died on the last day of his 
leave. Mr. Nattrass was an ardent worker in the public service 
and his loss will be greatly felt in Middlesbrough and Stockton. 


The death has recently taken place of Mr. John A. Lindsay, 
C.B.E., who had been chairman of the Leith Dock Commission 
since 1935. Mr. Lindsay was Provost of Leith at the time of the 
amalgamation with Edinburgh. He has been succeeded in the 
chairmanship of the Dock Commission by Mr. Hugh Rose, 
hitherto Convener of the Finance Committee of the Board. 


The death has occurred of Lieut.-Commander Herbert Bowles, 
R.N.V.R., who had been harbour master at Freetown, Sierra 
Leone, for 14 years prior to his return home last summer suffering 
from strain. He was a native of Tyneside. 
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‘Beach Formation by Waves 


Some Model Experiments in a Wave Tank’ 


By Major (now Colonel) RALPH ALGER BAGNOLD, M.A. 


The Use of Models for Research on Beach Formation 
HE shaping of loose bed-material into beaches by the 
action of water waves has been studied in nature by 
geomorphologists and others, but, owing to the difficulties 
involved, only scanty information is available about 
waat happens beneath the water-surface, and about the factors 
which control the shape of the mature beach profile. These 


Fig. 1. Experimental Wave-Tank. 


difficulties are obvious. For instance, the lower portion of the 
beach cannot be seen during a storm; natural waves are neces- 
sarily uncontrolled, are seldom constant in character for any 
length of time; and the whole process of beach formation is com- 
plicated by tidal variations, both in the mean water-level and in 
the direction and intensity of coastwise currents. 

An investigation with models, on the other hand, is hindered 
by none of these difficulties; the movement of the water and of 
the material can be readily watched and measured over all por- 
tions of the beach, under the action of any required type of 
wave, repeated at will. Moreover the influence of the particle 
size on the beach profile can be demonstrated directly by a change 
of beach material while the wave characteristics are kept 
constant. 

It must be remembered, however, that model-experiments are 
subject to the following limitations: 

(a) In a narrow wave-tank the movement, both of the water 
and of the beach material, is constrained to two dimensions, the 
horizontal movement being forward and backward only. But 
on an open beach there may be important coastwise components 
as well. These may be of two kinds: (i) a steady transverse 
current, which, although usually far too weak itself to set any 
bed-material in motion, adds a continuous coastwise drift to the 
oscillatory bed-movement due to the waves. It is this drift 
which ultimately controls at any given spot the supply or removal 
of beach-building material. Although it cannot be reproduced in 
the wave tank, its effect on the availability of beach-building mate- 
rial can nevertheless be imitated by the direct addition of material 





“Reproduced by permission from the Journal of the Institution of 
Civil Engineers, November, 1940. 


‘Major R. A. Bagnold, “ Interim Report on Wave-Pressure Research.” 
Journal of Institution of Civil Engineers, vol. 12, p. 202 (June, 1939). 


to, or by its removal from, the tank during the progress of an 
experiment. (ii) Even though there is no coastwise drift, and 
though the direction of wave-advance is at right-angles to the 
beach, the movement of the surge over the beach may deviate 
from this direction and take the form of a sideways sweep. Such 
a deviation is particularly noticeable on gently-sloping sand 
beaches; it cannot be imitated in the tank. Its effect is discussed 
later in this article. 

(6) Before the results of model-research can be applied with 
any certainty to full-scale phenomena, a sufficiently sound picture 
of the physics must be obtained, so that reliable model rules can 
be formulated. It is clear that research in this case must be 
largely empirical, since no mathematical theory at present under 
lies the physics either of the breaking wave or of the carriage of 
solids over a bed by a steady stream, let alone their carriage by 
an oscillating stream with powerful accelerations. Hence model 
rules, that is to say, the definition of the conditions governing 
similarity of beach profile for differing linear dimensions, can be 
but approximate and can only emerge as the research proceeds. 

It may be useful to make an initial assumption regarding the 
similarity of beach profiles, in order to determine the scale of the 
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Figs. 2. 


model to a first approximation, and later to examine the general 
validity of this assumption in the light of the experimental results. 
It will be assumed, therefore, that beach profiles should be 
similar if the ratio: 
amplitude of the wave: h 
, ee 
diameter of the beach particles: d 
is constant. 
The Scope of the Experiments 
Experiments by the Author on the shock-pressures exerted 
against a vertical sea-wall by breaking waves have been described 
in a previous Papert. Full details of the wave-tank used (Fig. 1). 
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Beach Formation by Waves—continued 


were given therein. The tank was 110 centimetres high and 53 
centimetres wide in cross-section, and was provided with glass 
sides. A 10-centimetre grid was fixed to one side for easy mea- 
surement, as shown in Figs. 3, 4, 5, et seq. The left-hand edge 
of the glass coincided with a vertical concrete wall. The waves. 
which were created by a hydraulically-operated paddle, advanced 
from right to left, and were made to break by the distortion 
imposed upon them by the presence of a sloping beach. The 
beach consisted of a rigid steel plate abutting on to the wall and 
inclined at an arbitrary angle. 

A further series of experiments, upon which this Paper is based, 
were planned with the object of discovering what the ultimate 
beach profile would be if the steel plate were to be replaced by 
loose shingle or sand, and the waves themselves were allowed to 
fashion their own beach. These experiments were in progress 
at the outbreak of war, and were interrupted by the departure 
of the Author on military service abroad. The results, although 
incomplete, may be worth recording. 

An idea of the range of model-scales upon which the experi- 
ments were conducted may be obtained from the following 
figures. Assuming 3 metres to be the amplitude of an average 
real storm-wave, and a range of possible sizes of real bed- 
material between 8 centimetres and 0.05 centimetre, the values 
of R (as defined), which are found in nature, range from 37 
(shingle) to 6,000 (sand). In the model the waves varied in 
amplitude between 30 centimetres and 5 centimetres, and the 
size of the material varied between 0.7 centimetre and 0.05 
centimetre. The values of Rm in the model therefore covered 





Fig. 3. The Angle of Repose of a Beach of 0.7 cm. material 


a range between 7.5 and 600. It will thus be seen that the whole 
range of natural shingle and pebble conditions was more than 
covered by the model, but that the model failed to imitate the 
extreme natural case of large waves and fine sand. It was 
intended to investigate this case later by the use of fine pit-sand 
of 0.007 centimetre diameter, which would have given values of 
R up to 4,300. 
Terminology 

Figs. 2 (a) and 2 (c), show the profile of a typical shingic 
beach as thrown up in the wave tank by waves of the kind 
indicated. Though the following terms have special reference to 
such a beach, they can be applied with but slight modification to 
beaches formed under different conditions. 

The Wave-Amplitude (h). The total amplitude, as measured, 
by the difference of level between the crest and the trough of the 
wave “‘‘out at sea,’’ bears no known relation to the dimensions 
of the distorted wave near the beach. Moreover, owing to the 
limited length of the experimental tank and to the fact that the 
wave is never symmetrical about any horizontal plane, the ‘‘mean 
level’ is difficult to define and is clearly not the same as the 
“‘still-water level’’ (H,). The wave amplitude has therefore been 
defined, for the purposes of this Paper, as the difference between 
the crest level ‘‘out at sea’’ and the level of the lowest exposed 
beach-line immediately in front of the advancing wave. As thus 
defined, the amplitude is independent of wave-length, wave- 
shape, and still-water height. Both the levels involved are easily 
measured. The level of the lowest exposed beach-line will also 
be taken as the datum level for measurements of the height to 


according to the equation: 


which both the surge and the beach crest rise. This datum level 
happens to coincide very closely with that of the ‘‘step.’’ 
The surge height (s). This is the greatest height above the 


datum level to which the water surges up the beach. 

The beach crest. Whenever a new beach is thrown up (pro- 
vided adequate material is available) by a given train of identical 
waves, the height of the crest line B (Fig. 2 (c)) coincides with 
the surge height s. 





Fig. 4. The result of Waves (falling tide) on a beach of 0.7 cm 
Material (Beach Angle 19 degs.). 


The beach. This consists of two concave zones BC and CD, 
whicn wilt be calied the ‘‘upper beach’’ and the ‘‘lower beach’’ 
respectively. They are separated by the convex ‘‘step’’ C. The 
centre of tne step 1s found to coincide with the datum level of the 
lowest limit of the uncovered beach at the moment when the 
wave is in position 3 (Fig. 2(a)). The bottom portion of the 
lower beach is often horizontal, and may even terminate in an 
actual rise at D. This horizontal or nearly horizontal position 
will be called the ‘‘shelf.’’ 

The shelf depth (n). This is the mean depth of the shelf 
below mean water-level during wave-action. For simplicity this 
mean water-level will be taken as approximately the same as the 
still-water level H,. 

The bottom. This refers to all submerged surface to seaward 
of the limit D of beach movement. 

The beach angle (a). This is the angle made by the line BC 
with the horizontal. 

The upper-step angle (8). This is the slope of the flattest 
portion of the beach surface immediately above the step. 

The crest angle (y). This is the angle of the steepest beach 
slope immediately below the beach crest. 





Fig. 5. The Result of Waves (Falling Tide) on a beach of 0.3 cm. 
Material (Beach Angles 19 degs.). 


The Movement of the Water (Considering the Lower and Upper 
Beaches Separately ) 

The velocity c of advance of a surface-water wave depends in 

general on the wave-length A and on the depth H, of the water, 
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Beach Formation by W aves —continued 


If the wave advances over a very gently rising bottom, till the 
depth becomes less than a quarter of the wave-length, the effect 


of the wave-length on the wave-velocity disappears. In the 
27H, 2rH, 
above expression tanh now approaches ————,, so that A 
r r 
cancels out, leaving: 
c?=gH,, or c= vy gH,. 
Under such conditions the wave is called a ‘‘long wave.’’ The 


actual wave-length decreases as the wave continues to advance, 
because the foremost waves are travelling more slowly in the 
shallower water and tend to be overtaken by those behind, which 
are still in deeper water. When the wave-length is about 7 times 
the amplitude the wave becomes unstable and breaks. If, how- 
ever, the sea bottom is bordered by a comparatively steep shingle 
beach, the wave’s velocity cannot slow down sufficiently fast to 
keep pace with the rapidly decreasing depth; the equation. 
c= ¥ gH,, no longer holds good, and the fall in wave-velocity 
between the beginning of the beach and its extreme crest may be 
negligible. 








Wave amplitude: h=4 cm. 





Wave amplitude: h=113 cm. 





Wave amplitude: h=18 cm. 
Beaches formed of 0.7 cm. Material 
Still-Water height 30 cm. 


Figs. 6. 


The wave suffers one or two possible fates. (1) If its wave- 
length/amplitude ratio was previously approaching 7 the wave 
is broken by the sudden distortion caused by the slope of the 
beach. Fig. 2 (a) shows succeeding stages of distortion. In the 
final stage the wave flattens out after the break and surges up the 
beach. (2) If the wave-length/amplitude ratio was previous!y 
low the wave passes through the stage of maximum instability, 
when its forward face is raised to the steepest angle, and does 
not break. It rights itself by pushing out the foot of its forward 
face at a higher velocity than that at which its crest is moving. 
The wave thereafter flattens out into a beach surge, as in the 
former case. The main difference between the two cases is that 
in (1) the foremost water of the surge up the beach has come 
from the overturned crest, whereas in (2) it has come from the 
foot of the wave face. These two cases are but extremes of a 
complete range of possibilities corresponding to a total break, 
various degrees of partial break, and no break at all. 


The experiments showed that on a shingle beach it makes nv 
appreciable difference to the ultimate profile whether the wave 
breaks or not. 

In Fig. 2 (b) an attempt has been made to indicate, by means 
of displacement/time curves, the observed movement, along the 
bed, of water particles which were originally at rest in positions 
la, 2a, 3a, and 4a (all displacements along the inclined bed 
being represented as horizontal, in the diagram). Comparative 
bed-water velocities are indicated, qualitatively only, by the rela- 
tive flatness of the curves along the displacement axis, and the 
accelerations and retardations by the relative abruptness of their 
curvatures. The advance and recession of the wave proper in 





Wave amplitude: h=4.1 cm 
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Wave amplitude: h= 16.2 cm. 





Wave amplitude: h=cm. 


Figs. 7. Beaches formed of 0.7 cm. Still-Water height 50 cm. 


the water above is accompanied by a wave of movement along 
the bed, and the propagation of this forwards and backwards is 
indicated by the lines LM and OP. These lines are not continued 
to the ultimate beach crest, because the surge up and down the 
beach can hardly be considered as a travelling wave whose rate 
of propagation, as such, has any real meaning. 

Before proceeding to discuss the experimental results in detail, 
the following important general features should be noted: 

(i) The drag on the bed-surface, which presumably controls 
the movement of the bed-material, is known, from existing work 
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Beach Formation by Waves—continued 


on the carriage of solids by streams, to be some direct function 
of the velocity, the acceleration, and the degree of turbulence 
in the lowest water-layers. 

(ii) Owing to inevitable losses due to bed friction and similar 
causes during the beach surge, to the breaking of the wave, and 
to the partial reflection from the neighbourhood of the step 
(shown by the line MN in Fig. 2 (b)), the energy of the main 
outward wave OP is considerably less than that of the approach- 
ing wave LM. Hence the outward velocities and accelerations 
of the water are also less. 





Fig. 8. Breakdown Beach: H, =20 cm., h=14 em. 


(iii) As a result of (i) and (ii), it follows that, of those parti- 
cles (shingle) which are so large that they are moved only during 
the most violent part of the cycle (the portions be and ef of the 
displacement curves), a greater number are set in motion by the 
inward than by the outward waves. Such particles therefore 
creep beachward, and the bigger the particle the more pronounced 
is the creep. The biggest mobile particles can only be moved 
beachwards, and therefore collect highest up the beach, along the 
crest. 

(iv) On all steeply sloping beaches such as those dealt with 
here, whether or not they are composed of movable material, 
there exists a certain critical contour-line, above which the 
advancing wave-front is most vertically inclined. On mobile 
beaches the material at this level becomes fashioned into the 
step; but if the beach surface is rigid, this level still coincides 
with a critical position in the history of the wave. At this position 
the shallow reverse current 4ab (Fig. 2 (b)) is so delayed by the 
drag of the beach close under it that it collides at M with the 
advancing current 3bc. As a result, a partial node or clapotis 
occurs, and the bulk of the water at this node is forced upwards, 
as indicated by the small arrows in the top figure. At the bed, 
both currents are momentarily halted, and a small secondary 
wave MN is sent out into deeper water. On the beachward side 
the surge may similarly be regarded as a secondary wave, albeit 
of far greater energy, reflected forward from the node. On its 
return from the beach crest the surge collides at the same place 
with the now almost stationary water, and again forms a clapotis. 
It is at this collision, at O, that the main return wave OP is 
generated. 

The above picture of the water motiori gives some physical 
background to the conception of two separate beach zones, the 
lower beach and the upper beach. The profile of each appears 
to depend on a different set of factors and to obey different model- 
rules. It will be shown that, whilst the character of the lower 
beach seems to depend only on the value of the ratio R of wave 
amplitude to particle size, that of the upper beach depends on the 
absolute value of each of these quantities independaqntly, the 
height of the upper beach being proportional to the wave ampli- 
tude h, and its angle a depending on the porosity of the material 
which is itself a function of the grain diameter. 


The Initial Beach Profile : Outline of the Main Series of 
Experiments 
The main series of experiments was made with rounded beach 
pebbles of diameters ranging from 0.5 centimetre to 0.9 centi- 
metre, with a mean diameter of 0.7 centimetre. In subsequent 
experiments sufficient work was done with other material, of dia- 


meter ranging from 0.3 centimetre to 0.05 centimetre, to ascertain 
how far the results were modified by changes in the particle size. 

The standard initial beach profile was taken as that left by 
wave action during a receding tide. To produce this initial 
beach, material was heaped steeply against the back wall, as 
shown in Fig. 3. The tank was then filled with water to a suit- 
able level, and the wave-making apparatus was put into operation. 
When a beach of maximum height had been built up, tne water 
in the tank was let out slowly, the wave action being maintained 
to give the effect of a falling tide. Apart from minor irregularities 
(due to certain resonant states being set up between the beach 
and the paddle) the resulting beach had a remarkable straight 


profile. Fig. 4, shows this low-tide beach for, the 0.7-centimetre 
material, and Fig. 5, for the 0.3-centimetre material. In both 
cases the inclination of the beach was 19 degrees. (The grid 


in these and all subsequent photographs in divided into 10-centi- 
metre squares). 

The tank was filled up again to a still-water level of 20 
centimetres. Waves of very small amplitude were made to strike 
the beach. The amplitude was increased until the beach material 
began to move, and then it was kept constant, the wave action 
being continued till the resulting tiny beach became mature and 
stable. The wave amplitude was measured, and a photographic 
record was taken of the final beach profile. 

With the water at the same level, another series of waves of 
greater amplitude was run, until the new and larger beach became 
mature. The process was repeated with bigger and bigger waves 
up to the maximum amplitude possible for this particular water- 
depth used. The beach was then re-formed to the same initial 
profile, and the whole procedure was repeated in turn for a series 
of water depths ranging up to 50 centimetres. A selection of beach 
profiles for the 30-centimetre and 50-centimetre levels is shown 
in Figs. 6 and 7. 
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Fig. 9. 


Formation of the Lower Beach 
For values of R below 45 (large shingle). 


It will be seen from Fig. 2 (b) that the initial acceleration at 
b, and the maximum value attained by the bed velocity of the 
water under the advancing wave, both increase as the wave 
passes over the rising bottom. At some point D (Fig. 2 (a)) 
the violence of the bottom flow becomes sufficient to move a few 
of the most exposed pebbles forward up the beach. Farther on 
this motion is augmented by the addition of still more moving 
pebbles from the bed. The pebbles are carried to the neighbour- 
hood of the step C, where their motion suffers a check (due to 
the momentary gathering-up of the water), before they are passed 
on to the upper beach. The returning wave ef causes a slight 
reversal of the pebble motion, but the net effect is a removal of 
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Beach Formation by Waves —continued 


pebbles from the whole zone between D and C. As the slope ot 
the resulting shelf approaches the horizontal, fewer and fewer 
pebbles are moved forward by each wave, and the reverse motion 
ceases altogether. The final stages of the excavation are very 
Slow indeed. Ultimately all pebble motion on the lower beach 
ceases. 





Fig. 10. A Flat Shelf in 0.7 cm Material. No Ripples. 
Wave amplitude: h=29 cm. 


That the limiting depths at which pebble motion ceases can be 
slightly greater on the beachward side of D than at D itself is, 
no doubt, due to the progressive development of turbulence in the 
water as it passes over a greater length of beach surface, and to 
the consequently greater drag which the same mean velocity can 
exert on individual pebbles. 

The width of the shelf, according to experiments in which the 
initial beach inclination was varied, depends on the initial profile. 
The flatter this is made, the wider is the shelf. In beaches formed 
by the breakdown of an initially very steep shingle bank, there 
is no shelf or lower beach at all, the ‘‘made ground”’ of the step 
falling directly to the bottom at the angle of repose. (Fig. 8). 

The shelf-depth » below the mean-water level H, was found 
to be independent of H, and also of the grain-size d (at all events 
between the limits H,=20 to 50 centimetres, d=0.3 to 0.7 
centimetre, and R=16 to 90). Though the shape of the oncoming 
wave and the profile of the bottom seem to have some minor 
effect on it, m was found to be approximately equal to the wave- 
amplitude 4 over the whole of this range. The experimental 
evidence is shown graphically in Fig. 9. Further experiments 
with bigger grains are required to verify this relation for very 
small values of R. 





Fig. 11. The Formation of one ripple on the Shelf. Grain size 
03cm. Wave Amplitude: h=27 cm. 


For values of R above 45 (Oscillation Ripples). 


That the depth to which the material is removed does not 
increase as the grain size is made smaller is a rather surprising 
result. The explanation appears to lie in the progressive changes 
which take place in the small-scale profile of the shelf surface 
and their effect on the water-flow near it. The flat shelf surface 


becomes unstable when R exceeds 45. Transverse ripples appear 
on it. These evidently exert an increasingly powerful drag on 
the movement of the lowest water-layers as the grain-size is made 
smaller and the grains are mobile. 

Figs. 10 and 11, show the effect of reducing the grain-size 
while keeping both H, and A nearly constant. In Fig. 10 the 


0 





11 cm., 
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Fig. 12. A Beach of 0.05 Material. H, 


« 14 degs 


grain-size d was 0.7 centimetre, and A was 29 centimetres 
(R=41). In Fig. 11, d was 0.3 centimetre and 4 was nearly the 
same at 27 centimetres (R=90). It will be seen that in the latter 
case a single large ripple has appeared at E between the step C 
and the point D. Fig.12, shows the further development of the 
ripple system as the value of R is increased. In this instance the 
grain-size was 0.05 centimetre, and h was 11 centimetres (R = 220). 
Here the concavity of the lower beach has entirely gone, and the 
beach has begun to assume the typical rippled appearance of a 
low-tide sand floor. The formation of these ripples and the 
movement of the water over them is dealt with later. 


For large values of R. 


As already mentioned, the experiments did not extend to cover 
those values of R corresponding in nature to the case of fine sand 
and large waves. Classical wave theory, however, rather indicates 
that at some high value of R a change should take place in the 
motion of the grains over the lower beach, for it has been shown 
that the advance of water-waves of large amplitude/ wave-length 
ratio must be accompanied by a slow advance on the part of the 
part of the upper layers of the water itself. This ineans that 
underneath there must be a corresponding drift of water out- 
wards down the lower beach. The velocity of this drift is very 
feeble compared with the alternating water-velocities constitu- 
ting the wave itself; but its effect on particles so small that they 
are kept in almost permanent suspension over the rippled surface 
may well be a net outward drift of material instead of the inward 








drift which certainly prevails for large particles. The material 
removed may be expected to come to rest in such deeper water 
that the bottom motion due to the waves is not sufficient to pick 
individual particles off the bed 

Although this outward drift has not been observed in the 
model-tank, evidence for it seems to be provided in nature by the 
very different effects of big waves on shingle and on sand beaches. 
For whilst, under the action of gentle seas, sand tends to drift 
shoreward like shingle, a storm (R very large) tends to carry 
the sand out to sea. The critical value of R at which the change 
from shingle to sand takes place is probably of the order of 2,000, 
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Beach Formation by Waves—continued 


The Upper Beach: Behaviour when Beach Formation is 
Unimpeded 
Movement over the Beach. 

The water above the step is violently accelerated, and surges 
up the beach. It drags with it not only material from the step and 
from the shoreward side of it, but also all the new material which 
may have been passed up from the lower beach. The velocity 
of the surge is subsequently checked by the action of gravity. It 
becomes zero instantaneously over the whole length of the surge 
at the moment when the foremost water has reached the maximum 
height s above the step-level. There then remains, however, and 
appreciable water-velocity perpendicular to the surface, for the 
water continues to flow inwards and downwards through the 
interstices between the grains. The mass of water taking part 
in the return surge is therefore considerably less than that in the 
up surge. There are, in addition, energy losses due to friction 
and turbulence which also reduce the velocity and the drag of 
the returning water. Hence, were it not for the inclination of the 
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beach surface, which favours the downward movement of the 
material, more material would always be driven up the beach 
than was brought back again. Evidently once the beach is mature 
its surface assumes such an inclination and such a curvature that 
a state of equilibrium is everywhere set up, and just as much 
material returns as is driven up. 

The water of the returning surge is violently checked as each 
element of it successively reaches, and piles up against, the 
stationary water above the step. The descending shingle comes 
to rest in a heap at the step by tumbling over its brink. The step 
therefore advances seawards by building out a steep slip-face 
inclined at the angle of repose. 

The water which percolates into the shingle forms a water- 
table which, at the moment of maximum surge-height, has a 
cross-section as shown in Fig. 13. The mean water-level within 
the shingle is maintained during the whole period of wave action 


at an appreciable height above the still-water level. Hence, 
except during the period of rising surge, there is an outflow of 
water through the submerged beach surface. This outflow is 
greatest during and immediately after the fall of the surge when 
the shingle vertically beneath the crest is still nearly full and the 
head of water is consequently high. 


The Beach Angle a. 


The beach angle was found to be entirely independent both of 
the wave-amplitude and of the water-depth over the whole of 
the experimental range. It appears to depend only on the absolute 
size of the grains composing the beach. The figures were as 


follows:— 
Mean grain diameter: Beach angle: 
centimetre. degrees. 
0.7 22 
0.3 19.5 
0.05 14 


The beach angle was remarkably constant for all the beaches 
thrown up with each kind of material, the variation being less 
than 4 per cent. 


The Surge or Beach-Crest Height: s. 


The final height of the mature built-up beach crest above the 
step was found to be proportional, for any given size of beach 
material, to the amplitude h of the ‘‘out-at-sea’’ wave above the 
same datum-level, so that: 

s=bh 


where b had the value 1.68 for the 0.7 centimetre material, and 
1.78 for that of 0.3 centimetre diameter. Time did not permit 
of many readings ‘being taken for the 0.05 centimetre material. 
but there is some evidence for this b lies in the neighbourhooa 
of 1.8. The experimental values of s in terms of 4 are shown 
graphically in Fig. 14. Once again the values are independeni 
of the water depth H,. 

From these results, combined with those given under the head- 
ing ‘‘The Beach Angle,’’ it seems possible to predict the maximum 
dimensions of any given storm beach from the amplitude of the 
waves and the size of the beach material. Conversely, under 
well-chosen conditions, the height of the highest storm beach 
known to have been formed during modern times should give 
useful information as to the maximum wave-amplitudes likely to 
be experienced on that particular stretch of coastline. 

In cases where there was no newly built-up beach, for exampie 
where the value of h was too small for any grain movement to 
take place, or in the case of a breakdown beach such as shown 
in Fig. 8, the surge still rise to the height given above. 


Lateral Stability of the Beach Contours. 


In all the experiments where shingle was used, the model- 
beaches which were thrown up by the unimpeded action of the 
waves set themselves at right-angles to the line of the wave- 
advance. When more material was added on one side of the 
tank, this soon became distributed evenly over the width of the 
mobile portion of the beach. From this it appears that if waves 
strike a stretch of shingle beach obliquely, the beach-line will, 
provided that coastwise losses of material away from the farther 
boundary of the stretch are prevented, become re-oriented so that 
its contours run at right-angles to the line of advance of the waves 
The conditions thus postulated are instanced in the accumulation 
of shingle in the corner cut off by a high groyne. 


Continued supply of Material and Constancy of Profile. 


A further experiment was made by adding a small but con- 
tinuous supply of fresh material to the shelf after a mature beach 
had been thrown up. This was intended to imitate the accumula- 
tion of material by coast-wise drift. The effect was that the whole 
beach advanced seawards, but its profile remained entirely 
unchanged. The topmost surface, previously a narrow ridge. 
became a flat horizontal table as the beach top moved forward. 


(To be continued) 
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Correspondence 


To the Editor of “The Dock and Harbour Authority.” 


The Port of Hong Kong. 
Dear Sir,— 

The report of the late Sir David Owen on the Administration 
and Development of the Harbour of Hong Kong has been pub- 
lished in recent numbers of The Dock and Harbour Authority, 
and reviewed by Mr. John Duncan, formerly Port Engineer of 
Hong Kong. Mr. Duncan disagrees with many of Sir David's 
recommendations, and this is not surprising. In dealing with 
such a complex problem it is inevitable that there should be 
various opinions as to the best methods to be adopted. 

It is not easy to write now on these matters, under the shadow 
of events that have transpired in the short time since the report 
was presented: first, Sir David’s regrettable death when on his 
way home, and second, the tragic fate that has since overtaken 
the little colony. We look forward to the day when Hong Kong 
will be restored to freedom and presperity, and if, as I hope, the 
Harbour Trust recommended by Sir David Owen comes into being, 
that body will be able, with its full local knowledge, to give 
consideration to conflicting views as to the best lines of develop- 
ment in the conditions then existing. 

It is not my intention to discuss controversial matters, but to 
deal briefly with some points raised by Mr. Duncan on the 
question of the materials available to Sir David Owen in arriving 
at the views expressed in his report. On page 67 Mr. Duncan 
writes :— 


‘‘T cannot imagine for one moment that the Government 
would withhold from Sir David Owen any reports and recorded 
information in its possession relevant to the subject on which his 
advice was sought, so I am going to assume that he received a 
copy of the report which I presented to the Government in 
1924.”’ 


I am able to assure Mr. Duncan that his very comprehensive 
report was in Sir David's hands before he left this country, and 
was carefully studied by him. Full information was given to Sir 
David by the Colonial Office at home, and the Hong Kong Gov- 
ernment to enable him to carry out his investigation, and this 
included previous reports and all relevant documents. 

In criticising the proposal for dealing with the harbour of refuge, 
Mr. Duncan writes on p 81:— 


“Surely he (Sir David Owen) did not consult the Junk 
Masters’ Guild; for, had he done so, I am sure he would not 
have fallen for this proposal.’’ 


thereby implying that the scope of local enquiry was not as wide 
as it might have been. I can only say that every effort was made 
to obtain the views of all interested parties in the Colony, and in 
addition to the large number of individuals and bodies who were 
directly invited to express their opinions, advertisements were 
printed in the local press, both English and Chinese, inviting the 
views of any others who might desire to give them. 

I conclusion, I would like, from my close and constant associa- 
tion with Sir David Owen throughout his enquiry, and the pre- 
paration of his report. to pay tribute to the thorough and pains- 
taking manner in which he carried out the work he had 
undertaken, and to his unsparing efforts to ensure that, in spite 
of difficult war conditions and his own uncertain health, this work 
should be brought to satisfactory completion. 

I regret that pressure of work and my absence from home pre- 
vented my writing you earlier. 

Yours faithfully, 
DUNCAN KENNEDY. 
16, Queen’s Road, 
Beckenham, Kent. 
5th June, 1942. 
[Readers will recall that Sir David Owen was accompanied on 


his mission to Hong Kong by Mr. Duncan Kennedy, M.Inst.C.E., 
as his Engineering Adviser.—Editor]. 
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To the Editor of “The Dock and Harbour Authority.” 


The Grand Contour Canal. 
Sir,—* 

In your Editorial comments published in your June issue, you 
say with truth that ‘‘ the war has shown that there is a wide field 
of usefulness and economical service for canals.’" Some of us 
believe that it did not require a World War to show this, but it 
would appear that the present scale of war expenditure has en- 
couraged Mr. Pownall to elaborate and publish the grandiose 
scheme for a “‘ Grand Contour Canal ’’ which he first, I believe, 
introduced in the form of an article contribution to Modern 
Transport in 1935. 

Your reviewer, Mr. Lacey, has been more than kind to Mr. 
Pownall, he has treated the scheme as a serious proposition, de- 
manding serious consideration. 

In a letter to Modern Transport in 1935, I criticised several 
aspects of the scheme. At that time, we were recovering from 
the effect of three years of drought, and I suggested that to fill 
and keep supplied with water 850 miles of canal, 105-ft. wide and 
13-ft. deep, could be no small undertaking, and that during hot 
periods evaporation losses alone might require about 200 million 
gallons a day, and total requirements might quite easily reach 
500 million gallons a day. 

Mr. Pownall still does not tell us where and how he is going to 
get water to fill his canal, and what might also be of importance, 
keep it filled, nor does he say anything about tunnels, although 
to follow his contour, several would appear necessary, in com- 
parison with which the new Mersey Tunnel would be a mere 
child. 

We are, however, introduced to financial provisions which are 
almost staggering in their originality, and to a transport use for 
an ‘‘ equipment hire service ’’ on which is wasted two pages of 
valuable paper. 

Supporters of the policy of improvement and development to 
canals were hitherto asked to justify their belief on the basis that 
there would be an economic benefit to trade; the present war has 
shown that there is also a national aspect, and one which I 
suggest would warrant a Government Grant of capital for develop- 
ment. 

Post-War schemes are now under consideration. Canals must 
take their place in the framework of National transport, but let 
us keep our sense of proportion, and plan not only with vision, 
but also with common sense. 

Yours faithfully, 
C. A. WILSON, M.Inst.C.E. 
Engineer, Grand Union Canal Company. 
Natsopa House, 
129, St. Albans Road, 
Watford, Herts. 


lith June, 1942. 


(On June 20th it was publicly announced that the principal 
canals and public carriers by canal are to be controlled in the 
same manner as the railways. This Ministry of War Transport 
decision will take effect as soon as the financial provisions have 
been agreed.—Editor]. 








Business Announcement. 


At the end of the current year Mr. Cecil Bentham, M.Inst.C.E., 
M.I.Mech.E., M.Inst.T., is relinquishing the position of Man- 
aging Director to Messrs. Henry Simon, Ltd., Cheadle Heath, 
which he has held since 1926. Mr. Bentham will continue as 
Chairman of the Company, consequently his wide experience will 
still be available. He hopes in this way to be able to devote 
more attention to matters arising from the changing industrial 
and commercial conditions of the present time. 


The fact that goods made of raw materials in short supply 
owing to war conditions are advertised in this Journal should not 
be taken as an indication that they are necessarily available for 


export. 
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Corrosion in a Saline Atmosphere 


The Exclusion of Corrosive Influences . 


In a Paper contributed to the Proceedings* of the Institution of 
Engineers-in Charge, Mr. A. W. Soulter discussed the question 
of corrosion which, as he remarked, is a very vexed and largely 
debated problem, causing concern to many engineers throughout 
the world. The following extract from the Paper relates par- 
ticularly to structures and plant in a marine environment:— 

On the coast the engineer is forced to consider the action 
of salt spray which under the influence of ultra-violet ray and 
ozone is found to eat into the generally-used galvanised iron 
shackles, supports, cross-arms, etc., as well as corroding the 
copper conductors, causing the eventual breakdown of the supply. 
In an endeavour to control the ravages of corrosion several 
methods of protection have been employed with varying degrees 
of success. 

The application of bitumenized hessian or wool and rubber- 
proofed tapes have temporarily allayed the trouble, but after a 
time the bitumen becomes brittle and drops away, or the rubber 
perishes through age or heat, leaving the bare hessian, wool or 
tape to rot, which, of course, is accelerated by the presence of 
moisture. The seams of the wrappings also become loose in 
course of time, thus allowing the corrosive moisture or the stray 
currents to penetrate between the layers and finally to attack the 
cables or the pipes. These methods of combating the trouble, 
then, can only be placed in the deterrent class. 

It must also be borne in mind that bitumenized tape is not 
necessarily an insulator. It is therefore imperative, where elec- 
trolytic action is suspected, to apply a material having a high 
dielectric strength, yet at the same time possessing mechanical 
properties sufficient to allow for drawing into ducts or pipes 
should it be found necessary. 


Rubber Wax Compound 

The real and proved remedy is the application of Rubber Wax 
Compound, which consists of the best quality rubber, mixed with 
non-corrosive waxes and fillers worked together into a homo- 
geneous mass. It can be extruded on to the cables or pipes, 
having no seams or joints whatsoever, and although having a 
rubber base, no vulcanisation is necessary, as the mixture con- 
tains no sulphur, which under electrolytic action in a damp or 
corrosive situation, itself becomes a corrosive agent. 

Rubber Wax Compound has been proved thoroughly effective 
where others have failed, and in consequence is used and specified 
by Government Departments and Corporations for cables which 
are to be installed in difficult situations. Properly constituted 
Rubber Wax Compound is waterproof and acid-resisting, and in 
itself non-corrodible and non-absorbent, having a very high 
dielectric strength. The minimum physical and electrical 
characteristics of this compound should be as follows:— 

Tensile strength: 805 Ibs. per sq. in. on the original cross section 
2,850 Ibs. per sq. in. on the ultimate cross section, determined on 
ring test pieces 4 mm. square section. Softening point: 150° F. 
to 173° F. 

The softehing point should be determined on a thin sheet 
fixed at the end of a glass tube containing a known weight of 
mercury, gradually heated in a water bath. The initial soften- 
ing point is taken when the material begins to sag and the final 
when the mercury breaks through the sheet. 

Cracking point: About 5° below zero. 

Electrical characteristics: 


1. Dielectric Constant: 3.2 (D.C.) at Air Temperature. 

2. Restivity: 1.5 x 10'° ohms/cm. at 75° F. 

3. Power Factor approximately 4.003 at Audio Frequencies. 

All the above figures are actual determinations on a sample of 
current material. 

Rubber Wax Compound made to a softened form has been 
specially developed as a sealing and insulating medium for joints 
in cables, etc., as a box compound and for similar-purposes. It 
has the advantage of being quite plastic and workable at hand 
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temperatures, thereby overcoming the difficulties met in the use 
of ordinary thermoplastic compounds which require heat for their 
application, remaining always homogeneous and plastic. When 
applied to bare strands and the ends of cables, it overcomes 
osmosis and moisture troubles, and protects generally against 
climatic conditions, moisture creepage and corrosion, having a 
dielectric value of 150 volts per mil. It can be used for sealing 
and separating joints in metal to prevent noise and rattle, and to 
overcome friction between metal and such like. 








Notable Port Personalities 


xxIV—Mr. Percy McGrath 


Mr. Percy McGrath, Chairman of the Dublin Port and Docks 
Board, was born in Dublin in 1896. On leaving college in 1913, 
he joined his father’s firm (McGrath Brothers, Tea Merchants, 
Bachelors’ Walk), becoming a partner in 1922. In 1933 he suc- 
cessfully contested a Dublin Port and Docks Board Election as a 
Traders’ Candidate and has been a member of the Board since 
that date, having been re-elected on expiry of terms of office in 
1934, 1937 and 1940. He has been personally responsible for the 
initiation of a number of important port development schemes, in- 
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Photo) Mr. PERCY McGRATH. 


[Lafayette 


cluding the establishment of Dublin as a passenger liner port of 
call, the provision of additional deep-water berthage and shed ac- 
commodation, including a new ocean spur wharf at present under 
construction, and the reconstruction of Custom House Quay. 
Unanimously elected Vice-Chairman in 1939 and 1940, he became 
Chairman in 1941, being the youngest member ever to occupy that 
responsible position. He was recently re-elected Chairman for 
the current year. In 1940 he presided over the difficult and pro- 
tracted negotiations concerning the sale of the Dublin Dockyard 
premises to the present proprietors, The Liffey Dockyard, Ltd., 
the successful outcome of which resulted in the re-starting of the 
ship repairing industry there. 
Besides occupying a prominent position in the Irish tea importing 
and blending trade, Mi. McGrath is associated with other important 
Dublin industrial interests. He is a member of the Executive 
Committee of the Wholesale Tea Dealers Association of Ireland, 
of which he was Chairman in 1937 and 1938. Last year, on the 
formation of Tea Importers (Eire), Ltd., a State controlled com- 
pany set up to purchase tea in the Calcutta Market for direct 
shipment to Ireland, Mr. McGrath was nominated a director by 
the Government. 
Institute of Ireland. 


He is also a Founder Member of the Maritime- 





Je 


~S —_- + 


942 


use 
eir 
1en 
nes 
nst 
2 
ng 


ks 

3, 
ts, 
ic- 


ce 
in 
he 


n- 


sv as i eer w@¢ 


ww Vee 





July, 1942 
Concrete in Sea Water 


Author’s Reply to the Discussion on his Paper* 





(Concluded from page 45) 


, 


Mr. Squire introduces evidence of concrete in sea water in 
Europe by reference to Russian tests in the waters of the Baltic 
Sea at Libau, together with a choice quotation from the report® 
concerning them: “ . slowly perhaps, but none the less 
surely ’’? processes of deterioration proceed, etc., presumably de- 
monstrating that the San Pedro blocks were ‘‘ an almost exact 
replica ’’ of the Russian blocks. Thanks to the reference, the 
report on the tests was obtained and read. The highlights of, 
and additional quotations from, it are as follows:— 

Tests were made in June and July, 1905. Eight test blocks— 
four masonry and four concrete—were sunk in 1891 and 1892. The 
concrete blocks measured 6-ft. by 6-ft. by 10-ft. The concrete 
mix, by volume, measured separately, was: 1.0 Portland cement, 
2.5 sand, 1.5 gravel, and 4.6 ‘‘ rubble stone ’’—that is, 1 part 
of cement to 8.6 parts aggregate, measured separately. ‘‘ Rubble 
stone ’’ was stated to be granite “‘ in pieces 10 to 14 cu. in.’’— 
in other words 2}-in. to 2}-in. cubes. Quoting:— 

‘“‘ The greater part of the Portland cement came from Russian 
Works, foreign cement was also used, -but no chemical 
analysis was made. The sand was taken from the 
sea on the spot.’’ 


Concrete blocks Nos. 8, 9 and 10 were immersed with about 
4}-ft. of water above their tops. The fourth, No. 15, was set on 
the breakwater with its bottom at water surface. Incidentally, the 
Baltic is tideless, and the inflow of fresh water from numerous 
rivers exceeds evaporation:— 


hence an enormous surplus must be got rid of by an 
outflowing current which is named the ‘ Baltic 
stream.’ . . The fresher Baltic water can be traced 
far into the North Sea especially along the Norway coasts 
even as far as North Cape.’’ 


On removal from the water the blocks were found to be “ in 
good state of preservation ’’ but with various defects: ‘‘ White 
exudations,’® ‘* liquified mortar,’’ ‘‘ white liquid derived from 
deteriorated mortar ’’ in seams and cavities, etc. 


““ As a whole the three cements used, slag, Portland and 
quartzose cements, were found practically equal in 
quality. 

““ The physical tests having given but indifferent results in 
regard to the determination of the change which the 
mortar undergoes in the blocks, a chemical analysis of 
the various kinds of mortar was made. 

‘“ The analysis made afforded bases for the following con- 
clusions: If after the determination of the principal 
elements . . . of the mortar tested and after elimination 
of the elements proceeding from the Libau sand, the 
results be compared with the elements forming the 
cements used (Portland, slag and quartzose cements) 
it is easy to ascertain the extent to which the elements 
forming the cements have undergone variation by action 
of the sea water. 

. . The transformation was characterised principally by 

the freeing of the lime . . . and by the absorption of 

the oxide of magnesia and of the sulphuric acid con- 
tained in the sea water’’ (refer to Le Chatelier, 

Michaelis, Feret e¢ al). 

‘“The same tables show that the calculated proportion in 
weight of alumina and iron oxide exceeds in some 
instances the proportion of the same elements which 
were in the cements used in making these mortars. This 
is probably the case because the average composition 
of the Libau sand reckoned upon does not always com- 


ae 





*Published in the June, 1941, issue of “The Dock and Harbour 
Authority ” and followed by the Discussion in subsequent issues; repro- 
duced from the Proceedings of the American Society of Civil Engineers. 
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pare completely with the composition of the sand 
actually used. The Libau sand has in fact but little 
homogeneity. The chemical analyses of five samples 
showed the amount of weight of Al,O and Fe,O, to 
vary within very wide limits, viz., from 0.10 to 0.70 per 
cent. This is due to the presence of particles of earth 
and clay; these are found especially when the sand is 
taken in quarries on the downs and not at the sea shore. 

‘It should be remarked also that although in the mortar 
made with quartzose cement the quantity of Portland 
cement was half that in the mortar made with Portland 
cement, the chemical analyses of the mortar made with 
quartzose cement was not inferior to that of the Port- 
land cement one. 

““ One fact, nevertheless, was certain—that the process of 
deterioration had already commenced and that it pro- 
gressed, slowly perhaps, but none the less surely in the 
case of the mortars considered.”’ 

There appears to be little need for comment on the preceding 
testimony. The specimens were made 50 years ago, and the 
control conditions were not those regarded as necessary to-day; 
but as an instance of the highly extolled European practice and 
experience the reference has its interest. One further matter has 
its interest also. The English magazine, Port and Harbour 
Authority, for June, 1941, reprinted the present paper in its en- 
tirety with editorial comment. Some of this editorial comment 
was to the effect that here was surprising news; Concrete in sea 
water in America that had not deteriorated! True, it did not 
generally deteriorate in sea water in Britain, but practically all 
they had ever heard of sea water concrete in America was that it 
deteriorated and ‘‘ went to pot.’’ Apparently while they were 
receiving such information from this side of the Atlantic, 
Americans in turn were hearing of the superior and long- 
established Eurgpean practice that would not think of using 
Portland cement in sea water without treatment or process of 
some kind or other. What in current slang is called ‘‘ the run- 
around ’’ seems to have prevailed over a long term of years. 

After so much disagreement with Mr. Squire, it is a pleasure 
to concur with him about the case of the Ford Motor Company 
Plant at Long Beach (except in minor detail) and to again ex- 
press warm and sincere admiration for Mr. Russell's work in 
testing in connection with it. This is the case the writer referred 
to under the heading ‘‘ Unsound Materials.’’ It is undoubtedly 
the one Captain Blackman refers to in his discussion. It appears 
to be shown conclusively that the felspathic aggregate was the 
cause of the trouble. The concrete used in the piles deserves 
Mr. Squire’s characterisation as ‘‘ concrete in every respect, 
that all unwittingly the unsound aggregate was incorporated in it. 
Thereupon it ceased to be ‘“‘ good.’’ As for Mr. Squire's 
““ chemical reactions caused by the sea water,’’ the writer would 
gladly subscribe to them while directing attention to Mr. Russell's 
demonstration, previously cited, of the ‘‘ chemical reactions caused 
by the sea water ’’upon this aggregate all alone and without any 
cement present while the reactions were in progress. Since the 
aggregate alone is most unstable in the presence of sea water, 
it seems scarcely necessary to speculate upon the effects of the 
addition of cement. It is a not uninteresting fact that while this 
trouble was occurring at Long Beach the Ford plants at Rich- 
mond, California (on San Francisco Bay), and at Seattle, Wash. 
(in the strongly saline waters at the mouth of the Duwamish 
River), built at the same time as the Long Beach plant, were— 
and still are—free from any trouble in their concrete piles. 

So far as the writer knows concrete piles are impregnated with 
asphalt primarily to protect the pile from low tide to its top, 
rather than to “‘ protect the concrete under water.’’ This latter 
protection is incidental to the manufacturing process. If this 
belief is correct, it is probably more fitting to so state. 

With his friends, Captain Blackman and Mr. Squire, the writer 
has had some stirring arguments in the past. On this occasion 
may he differ with Captain Blackman regarding the number of 
Portland cement structures north of San Francisco by saying that, 
although most large structures are in the south, there is a wealth 


8“ Proceedings,” International Assoc. for Testing Materials, 6th Cong. 
New York, N.Y., 1912, Second Section, XVII. 
* The Encyclopedia Britannica,” 14th Ed., 1929, p. 1016. 
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Concrete in Sea 


of lesser structures in the north—bridge piers, pile trestles, sea 
walls, culverts, outfall sewers, etc., together with a considerable 
number of larger works. It is not necessary to build a cathedral 
to have fine architecture reveal itself. Neither is it necessary to 
have a 1,000-ft. pier to determine the behaviour of concrete in 
sea water. 

The writer is made happy by Captain Blackman’s statement 
that deterioration of concrete in sea water by the action of sul- 
phate of magnesium is generally considered as secondary by en- 
gineers engaged in harbour work. It is hoped that Captain 
Blackman reads Mr. Way’s discussion, particularly those parts 
dealing with the concrete pile jobs, cracks, etc. It is believed 
that the little bridge near Olympia, with certain parts of its re- 
inforcing steel exposed, may also yield him cheer should the 
hazards to which unimpregnated concrete piles are subject weigh 
him down unduly. 

He refers to the 3-in. cover over reinforcement recommended 
by the Portland Cement Association’® and more recently by the 
1940 Joint Committee Report.4' Although this is needed cover 
with some kinds of concrete, it is not an unmixed blessing, as 
Captain Blackman knows full well, particularly as it affects the 
weight of a slender reinforced member subject to bending both 
in installation and in subsequent service. The writer is of the 
opinion that the suggestion of J. H. Wasson advanced in 1929 
that the tops of piles coming above low tide be made of a par- 
ticularly good quality of concrete would warrant the omission of 
extra cover. As a matter of fact, it is doubtful in view of the 
performance of the 1918 ships and barges, with their limited cover 
over reinforcement, whether with richer mixes 3-in. of cover is 
not a wholly unnecessary precaution. Furthermore it would 
appear that the newly-developed vacuum process might have 
very valuable application in the field of concrete piles in improv- 
ing the density of. the surface concrete and in permitting the re- 
duction of cover over reinforcing bars to 1 or 1$-in. 

Captain Blackman delicately refers to special sulphate resisting 
cements. He states that ‘‘the chemists of cement companies 
have been endeavouring to find a remedy for attacks on cement 
exposed to sea water and sea air.’’ Undoubtedly this is, or has 
been true. Without knowing the exact basis of their action, the 
writer would assume it to result from the plethora of past writings 
about what is the best European practice, about sulphates of 
magnesium in sea water, and about all calamitous, inevitable 
things that befall concrete in sea water. Probably these special 
cements are highly efficacious in genuinely severe sulphate 
exposures. 

The writer gladly declares that the North Vancouver Ferry 
Pier is built upon columns, not piles. The beach beneath the 
pier is cemented hardpan, and piles could not have been driven. 

Considering Captain Blackman’s familiarity with the North 
Vancouver Ferry Pier, it was amazing to the writer to read his 
statements regarding Burrard Inlet, Vancouver’s magnificent 
landlocked harbour which, with its north arms, covers an area 
of 31.6 sq. miles. True, a number of small streams and creeks 
or little rivers flow into it from the mountains on the north side. 
The largest of these, the Capilano River, has its discharge greatly 
reduced by the use of its water in the water system of Vancouver. 
Sometimes these streams flood, sometimes they grow small; but 
at all times, compared with the mighty volume of sea water 
passing in and out of the harbour with every changing tide (the 
tides average 12-ft.), the inflow of fresh water is insignificant 
indeed. The harbour authorities report a salinity of harbour 
water of 1,023 compared with 1,026 for ocean water and 1,000 
for fresh water. Consequently ‘‘ upstream and downstream from 
the ferry wharf,’’ although a fanciful whimsy, seems more 
reminiscent of Captain Blackman’s old home at New Westminster, 
British Columbia, on the Fraser River than applicable to 
Vancouver Harbour. The fact is that, unimpregnated though it 
be, the North Vancouver Ferry Pier is a very fine, very successful 
little sea-water structure now aged 32 years. Across the harbour 
on the city side, where no streams discharge, the Great Northern 
Pier built in 1913, the Ballantyne Pier built in 1923, the 


10“ Concrete Piles,” Portland Cement Assn., November, 1939, p. 28. 
11“ Proceedings,” Am.Soc.C.E., June, 1940, Pt. 2. 
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Canadian Pacific Pier B-C, and various other structures are free 
from deterioration and sulphate attack. 

Regarding Mr. Jack’s suggestion that sea water may “‘ speed 
the parting guest,’ the earlier part of this closure presents the 
writer's opinion. Mr. Jack’s resumé of the various deficiencies 
of cement is acknowledged as essentially correct, without the 
writer’s having knowledge of how the deficiencies may be over- 
come. For many uses it would also be desirable to have. cement 
and concrete ot half their present weight. To have definite 
control over the time of set appears to the writer to be particularly 
desirable for sea-water concrete. 

Certain of Mr. Freudenthal’s points and objections have been 
answered previously. His stated experience with aluminous 
cements in sea water is not confirmed locally. The pier at the 
Puget Sound Navy Yard, in Bremerton, Wash., is now (1941) 15 
years old, and its cylinders built with high alumina cement are, 
after 15 years in sea water, in absolutely perfect condition. On 
the other hand the writer heard of some bridge in Chesapeake 
Bay built about the same time with this same type of cement 
whose piers disintegrated very quickly. Probably this was not 
in any way due to the sea water but rather to inadequate 
provision tor the dissipation of the large quantities of heat 
generated in this cement’s setting process. Seattle has quite a 
number of street pavement patches made with high alumina 
cement. Some of the early ones crumbled and broke up. After 
it was learned that such patches had to be continuously sprinkled 
or ponded all trouble ended. It is obvious that sea water had 
nothing to do with these street pavement failures. 

The effect of puzzolanics is speculated upon by Mr. 
Freudenthal. The south main pier of the Golden Gate Bridge at 
San Francisco was built with a high-silica puzzolanic cement, the 
north main pier with ordinary Portland cement. Perhaps some 
time in the future distinct differences will be observed between 
them, although, as Mr. Paxson notes, in deep water changes are 
much slower than at the shore. Bonneville Dam on _ the 
Columbia River was built with a puzzolanic cement. It was 
completed in 1937. The resistance of its concrete to abrasion and 
cavitation has not been wholly satisfactory, but it is believed that 
the number of shrinkage cracks in the dam are fewer than if it 
had been built with Portland cement, a very comforting thought. 

Mr. Rights’ discussion lacks sufficient detail to permit much 
comment on the failure of the railroad test piers he describes. The 
size and shape of these “‘ piers,’’ the cement content of their 
concrete, and the exact character of the change that is beginning 
to manifest itself in the remaining pier (described by the words 
“beginning to disintegrate ’’) are either not stated or are in- 
definite. The year the test was initiated (1925) suggests the 
possibility that the ‘‘ quick-setting high-strength cement ”’ 
referred to by Mr. Rights may have been the same as that used 
in the Seattle street pavement patches previously mentioned. This 
is only conjectural on the writer’s part, however. Under these 
conditions there does not appear to be much basis for comment 
on the failure referred to by Mr. Rights. 

There is no question, however, that frost adds greatly to the 
severity of the sea-water exposure, and it may be that concrete 
of a quality that would perform satisfactorily in sea water where 
freezing conditions are absent would not be satisfactory where 
freezing conditions prevail. On the other hand, the writer sees 
no reason for believing that unfaced concrete of a quality adequate 
to resist the sea-water exposure under freezing conditions cannot 
be readily obtained. 

In 1923 Meyer Hirschthal, M.Am.Soc.C.E., reported sound 
16-year-old concrete in a wall at Hoboken, N.J. The North 
River is not heavily saline, however. Nevertheless it is probably 
comparable to the estuary cited by Mr. Rights. It would be 
interesting to know the present condition of this unfaced wall. In 
his private files the writer has correspondence regarding two test 
prisms, 12-in. square and about 8-ft. long, set in the tidal zone 
at St. John, New Brunswick, Canada, in 1913. Freezing con- 
ditions prevail at Saint John and the specimens had four square 
corners, which do not help any toward resisting either abrasion 
or weathering. In 1933 one of these specimens (made of 1:3:5 
mix, gravel aggregate, and ‘‘ fairly wet mix’’) was reported to 
be entirely disintegrated. The mortar surface had disappeared 
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Concrete in Sea Water—continued 


and the specimen was in broken pieces. The other specimen, 
of 1:2:4 mix, crushed rock coarse aggregate, and of ‘‘ about 2-3 
slump,’’ was reported to show ‘“‘ only slight wear just about 
high water.”’ 

It is to be hoped that a further report may sometime be made 
regarding the Aberthaw tests of unfaced concrete specimens 
placed in sea water in 1909 at the U.S. Navy Yard at Charles- 
town, Mass. The last published report was made in 1920. In 
1940 the writer sought additional information regarding them, 
learned that twelve specimens of the original twenty-four still 
remained, and was unable to learn anything more. Since a very 
good record of the manufacture of these pile specimens exists, 
it is to be hoped that their condition can be reported. They are 
now (1941) over 30 years old and have a background of experi- 


-ence that will not be available to test specimens made to-day 


until thirty future years have passed. 

Granite facings are both admirable and costly. So far as the 
walls shown in Figs. 2 and 4 are concerned, a solution to their 
troubles, simpler and less expensive than granite, would have 
been to have changed the careless construction practices plainly 
evident in them. There is plenty of unaffected concrete in the 
tidal zone in both of these views to demonstrate the nature and 
cause of the deterioration. The wall on the right side of Fig. 2, 
starting at the stepped-off joint at the re-entrant angle is Quay 
Wall E, built in 1896, and still showing no need of granite facing. 
The only recent use of granite facing on the Pacific Coast that 
the writer knows of is the protective course in the tidal zone in 
the piers of the new Lions Gate Bridge at the entrance to 
Vancouver Harbour. There is no freezing or ice or unusual 
condition of abrasion to be concerned about at present, but if the 
glacial age ever returns these piers are foresightedly prepared to 
withstand it. 

The Dallas Road sea wall at Victoria, listed in the paper as built 
in 1911, has a belt course of granite 2 or 3-ft. high at the beach 
line, which has undoubtedly been helpful in protecting the con- 
crete from abrasion. These are the only Pacific Coast uses of 
granite facing on concrete that the writer can think of, although 
there are quite numerous cases where concrete structures have had 
granite or other stone blocks dumped loosely around and against 
them. Granite of good quality, of course, is one of the finest and 
most resistant materials of construction that there is, and the 
writer would say nothing to impugn it. “As a necessity for the 
preservation of concrete in the tidal zone, however, he entertains 
what he at least would call reasonable doubts concerning it. 
According to reports reaching him, a certain resin either inter- 
ground with the cement, or introduced into the concrete as an 
admixture, gives most interesting promise of being a substitute 
for granite facings when the urge for special treatment in the tidal 
zone 1s strong upon one. 

To sum up, the situation appears to be this: The sea water 
exposure is a very severe one. It has been sufficiently demon- 
strated that concrete can be made which will give a_ highly 
unsatisfactory performance in sea water. Undoubtedly bad con- 
crete can be made with any brand of cement and with a wide 
variety of admixtures and treatments. The disintegrated con- 
crete is, in general, characterised by a lean, porous, and frequently 
segregated structure. Too little cement, too much water, too 
little care in placement are the chief causes of trouble. Poor 
aggregate is sometimes a further contributing cause. On the other 
hand there are a large number of concrete structures of consid- 
erable age in sea water which are substantially free from 
deterioration or any evidence of sea-water attack. These have 
been made with many different cements, differing widely in com- 
position and in percentage of tricalcium aluminate. This 
immunity occurs with, and is characterised by, concrete of dense, 
impermeable structure. There is no sea-water deterioration to be 
found, other than that due to rusting of reinforcement, that is 
distinctly different from fresh-water deterioration. There is no 
peculiar sulphate attack. For these reasons it appears to be 
highly important to use fairly rich mixtures, minimum mixing 
water consistent with good placement, care in placement, and all 
reasonable measures which result in density and impermeability. 
Special safeguards against sulphate attack can be reserved for 
use where they are needed—that is, elsewhere than in sea water. 


To all who contributed discussions the writer would express 
his thanks and his hope that all differences of view are dispas- 
sionate and impersonal. Out of the reporting of various 
experiences comes increased knowledge and better understanding. 
It is to be hoped that such may be the outcome here with respect 
to concrete in sea water. 


Editorial Note.—The reference in Mr. Hadley’s reply to the 
‘*Port and Harbour Authority ’’ is obviously intended to apply 
to this Journal, and we must take serious exception to the garbled 
and inaccurate version of the reference. Not only has Mr. 
Hadley misnamed the Journal, but he has attributed to it, within 
quotation marks, a slang phrase which we did not use and would 
disdain to use in an Editorial Comment. Moreover, he has com- 
pletely misrepresented the nature of the comment. Readers who 
wish to see what was actually written are referred to the issue of 
June, 1941 





Legal Notes 


Berthage Responsibility of Harbour Authority 





Judgment was given by Lord Patrick in the Court of Session 
at Edinburgh recently in the action in which John Campbell, 95, 
Bank Street, Irvine, registered owner of the ss. Wallroy, sued the 
Trustees of the Harbour of Scrabster, Caithness, having their 
office at 29, Traill Street, Thurso, for damages arising from the 
jamming of the Wallroy between another vessel and the quay wall 
in Scrabster Harbour on March 11th, 1940. His Lordship found 
for the plaintiff and awarded him £435, with interest at the rate 
of 5 per cent. from the date of judgment, with costs. 

Lord Patrick said the plaintiff was the owner of the ss. Wallroy 
a vessel of 628 gross registered tons and 235 net registered tons. 
Her length was 185-ft. and her beam 27-ft. 8-in. At the material 
time she carried a cargo of coal, and her draught was 8-ft. forward 
and 14-ft. aft. The Wallroy arrived off Scrabster on 10th March, 
1941. Her anchor gear was defective, and her master told the 
assistant harbour master that she could not lie off the harbour 
for any long time. The harbour was then being frequented by 
more than its normal traffic and there was not truly a berth avail- 
able for the vessel. Nevertheless, the vessel was accepted, and 
the defendants admitted on record that it was the duty of the 
harbour master to take reasonable care to provide and maintain 
a safe berth for her. The berth assigned to her was the middle 
berth alongside the West Pier. She was moored there that even- 
ing, heading South-west. She was tied to the pier both fore and 
aft. She put out two cane fenders between her port side and 
the quay. Cane fenders were bundles of sticks, bound together 
with wires. They were about 4-ft. long by 14-ft. in diameter. 
The assistant harbour master saw the mooring taking place. He 
said he told the master that, because the vessel would be lying 
against a stone wall, against which she would scrape as the tide 
fell and rose again. The master denied that that conversation 
took place, and his Lordship did not hold that it took place. 

A vessel called the St. Ninian had been lying at the berth. She 
had been moved to the East Pier to have her boiler filled. The 
East pier was used by the daily boat plying between Scrabster and 
Scapa, which would arrive in Scrabster in the forenoon of the 
next day. The harbour master therefore determined to move the 
St. Ninian next morning from the East Pier and berth her along- 
side the Wallroy. On the evening of the 10th the assistant har- 
bour master told the master of the Wallroy that that would 
happen. The master made no protest, because he thought it was 
the business of the harbour master to assign berths to the vessels, 
and he thought the harbour master must be satisfied that the con- 
dition of the bottom, where the vessels would take the ground, 
was such that there would be no danger to the vessels as they 
grounded on the falling tide. 

The Wallroy took the ground on the falling tide during the 
night of the 10th-11th, and she then lay on an even keel and 
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suffered no damage. In the forenoon of the 11th the St. Ninian 
was towed to the same berth. She was berthed on the starboard 
side of the Wallroy. Ropes were led from her bow to the quay 
forward of the Wallroy, and from her stern to the quay aft of the 
Wallroy. The St. Ninian was a vessel of 702 gross registered 
tons and 280 net registered tons. Her length was 205-ft. and her 
beam 28-ft. 6-in. Her draught forward was 10-ft. and aft 
14-ft. 6-in. She had no cargo. 

According to the evidence for the Wallroy, she put out two 
cane fenders between her starboard side and the port side of the 
St. Ninian, and the St. Ninian put out no fenders. According to 
the defendants’ evidence, the St. Ninian put out three skid fenders 
and the Wallroy put out one cane fender on her starboard side. 
His Lordship did not think it was necessary to resolve that con- 
flict of evidence for, if the St. Ninian did put out skid fenders, 
they never came into play. The compression stress between the 
Wallroy and the St. Ninian was taken by the cane fender or 
fenders put out by the Wallroy, and further, so far as could be 
judged, the damage would have occurred whether the Wallroy 
put out one or two cane fenders between her and the St. Ninian. 

When the St. Ninian was berthed alongside the Wallroy the 
master of the Wallroy anticipated no danger. The Wallroy had 
lain on an even keel when she took the ground at low water, 
and he was entitled to rely on the harbour authority, who alone 
could know the state of the bottom, not assigning the St. Ninian 
to a berth where she would list heavily and dangerously against 
the Wallroy. The master of the St. Ninian also anticipated no 
danger. He went ashore that morning, and must have been 
satisfied with the mooring and fendering arrangements, though he 
now said that the Wallroy should not have used a cane fender 
between her side and the side of his ship. This was an after- 
thought—an instance of being wise after the event. No seaman on 
either vessel thought at that time that the fendering arrange- 
ments were other than adequate. 

About noon on the 11th the vessels began to’ take the ground, 
the St. Ninian being the first to touch. The St. Ninian listed 
against the Wallroy. The fenders on the port side of the Wallroy 
were crushed flat, and her belting on that side was crushed 
against the quay wall and damaged. It was obvious that a great 
and improper pressure was thrown on the Wallroy, for her fenders 
and belting were fit to stand all proper pressures. An attempt 
by the defendants to prove the contrary completely failed. The 
list of the St. Ninian was considerable. 

The harbour master said that he told the master of the Wallroy 
that his fendering arrangements were inadequate. He said that 
he then knew that, because he had been told by the assistant har- 
bour master that the latter had told the master of the Wallroy 
to use skid fenders and that that had not been done. The har- 
bour master’s evidence on that topic was most unconvincing, but 
that he was wrong was placed beyond doubt by the assistant 
harbour master, who said he gave no such information to the 
harbour master. The harbour master inspected the damage that 
afternoon and made no complaint of inadequacy of the fendering. 
About noon on the 12th the vessels again began to take the 
ground. The St. Ninian again listed considerably towards the 
Wallroy. On the afternoon of the 12th the master of the Wallroy 
reported the additional damage to the harbour master, and again 
the latter made no complaint of inadequate fendering, even after 
he had inspected the additional damage, and seen how it occurred. 


Safety Conditions in Double Berthage 


The obligation of the defendants to take reasonable care to 
provide and maintain a safe berth for the Wallroy was admitted. 
They maintained that it was not unsafe to double-berth vessels 
even though they must take the ground at low water. That might 
be true, provided (1) that the vessels were nearly of the same 
draught so that they took the ground almost at the same moment, 
(2) that they were trimmed so that they would sit down without 
any considerable list, and (3) that the floors of their berths were 
level so that no considerable list would develop. Now the de- 
fendants took no steps to ascertain that those three factors, upon 
which safety in this instance depended, were in fact present, and 
they turned out to be absent. 


As to (1) the St. Nimian was drawing 6-in. more water aft than 
the Wallroy. The expert adduced for the defendants said that 
that difference was of no account. It was, at any rate, sufficient 
to allow the St. Ninian to list so much against the Wallroy that 
a high and improper pressure was exerted on the latter. As to (2) 
the St. Ninian, as she proceeded to her berth, was trimmed so 
that she had a list of 5 degrees to port. It was therefore highly 
likely that she would list against the Wallroy. As to (3), no 
recent steps had been taken by sounding or otherwise to ascertain 
whether the floor of the berth to which the St. Ninian was assigned 
was level, or whether it sloped so that it would cause the 
St. Ninian to list against the Wallroy to an extent which would 
cause a high and improper pressure against the latter. The list 
of 10 degrees admitted by the harbour master demonstrated that 
the floor of the berth did slope towards the quay, and did permit 
of the development of high and improper pressure. 

In his Lordship’s opinion the damage was caused because of all 
those three factors. The defendants took no reasonable steps to 
ascertain whether they were present or absent. If they had taken 
such steps, they should not, as reasonable men, have accepted the 
Wallroy into the harbour or should have taken, with regard to the 
St. Ninian, measures other than berthing her at the particular berth 
against the Wallroy. 


Use of Compressible Fenders 

The defendants pleaded that the master of the Wallroy con- 
tributed materially to the damage suffered by his ship by his use 
of cane fenders. It was averred that, if he had put out skid 
fenders of the customary number and size for a vessel of the dimen- 
sions of the Wallroy, his ship would have suffered no damage. It 
was said that when vessels were to be double-berthed against a 
quay wall, and there was a possibility of the outer vessel listing 
against the inner vessel, it was negligent to use compressible 
fenders, which would tend to absorb the crushing strain. It was 
said that nothing but solid skid fenders, which would absorb no 
force, should be used. The theory was a most startling one. If 
a mariner were told that his ship was about to be crushed be- 
tween a quay wall and another ship, and that his best chance of 
avoiding damage was to repel the crushing force rather than to a 
attempt to absorb it, his Lordship imagined that his retort would 
be scornful. Lastly, it was said that if skid fenders had been used 
between the ships there would have been no cane fender to crush 
between the two beltings and hang up the belting of the Wallroy 
on the belting of the St. Ninian. That was true, but the plaintiff's 
witnesses were of opinion that, if the same force which crushed 
the cane fender had been applied to a skid fender, it would have 
broken the skid fender and caused the same suspension of the one 
belting on the other. In the circumstances, his Lordship was of 
opinion that there was no proof that the master of the Wallroy 
took measures to fender his ship, which a reasonably skilled 
mariner, considering the matter at the time when he was called on 
to act, would not have taken. 








The Dock Labour Scheme 


With the exception of ports in the Mersey and Clyde areas, 
which are separately treated under the direct administration of 
the Ministry of War Transport, all the principal ports, 24 in 
number in Great Britain have now been provided with dock 
labour organisations under the Essential Work (Dock Labour) 
Order, 1941. 

The ports in question are Aberdeen, Dundee, Grangemouth, 
Bo'ness, Leith, Tyne and Wear, Hartlepools, Middlesbrough, 
Hull, Goole, Grimsby and Immingham, Boston, King’s Lynn, 
London, Southampton, Bristol, Sharpness, Newport, Cardiff, 
Barry, Port Talbot, Swansea, Llanelly and Barrow-in-Furness. 

A number of other ports in the United Kingdom have been 
selected for inclusion in the Dock Labour Scheme and these will 
be brought, as soon as circumstances permit, within the adminis- 
tration of the National Dock Labour Corporation, Ltd., which 
controls the ports above specified. 

No final decision has been taken as to the omission of any 
British port from the list. 
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Notes of the Month 





New Canadian Lock. 


The U.S. Army Corps of Engineers have in hand the construc- 
tion of a new lock estimated to cost $8,000,000 on the Sault Ste. 
Marie Canal, Michigan. 


Port Medical Work at Hamburg. 


A department for hygiene in merchant ships, under the direction 
of Dr. Peter, director of the port medical service, has just been 
opened at Hamburg by the Hamburg Institute for Tropical 
Diseases. A museum for ships’ hygiene is also to be established. 


Development of Peruvian Port. 

The Peruvian Cabinet has recently decided to proceed with 
the execution of harbour works at the Port of Chimbote in con- 
nection with coal shipping operations and to develop the working 
of the Pirin oil deposits. 


Extension of Port of Marseilles. 

It is reported that the Vichy Government is taking steps to 
proceed with the enlargement of the port accommodation at Mar- 
seilles, work on which had previously been in hand for some 
time. The decision is due to an increase in the traffic of the port 
between France and her African colonies. 


Honour for Dock Board Member. 

In the King’s Birthday Honours List was included the confer- 
ferment of a knighthood on Mr. Robert Stewart Johnson, O.B.E., 
chairman and managing director of Messrs. Cammell, Laird and 
Co., the Birkenhead firm of shipbuilders. Mr. Johnson is a 
member of the Mersey Docks and Harbour Board. 


The Institute of Transport. 

The Council of the Institute of Transport have re-elected Mr. 
J. S. Nicholl, C.B.E., President of the Institute for the year 
1942-3. Mr. F. W. Crews, B.A., A.C.1.S., Acting-Secretary since 
the retirement of Mr. A. Winter Gray last year, has been ap- 
pointed Secretary. 


Gallantry of Scottish Harbour Master. 


Captain Andrew Stephen, harbour master of Fraserburgh and 
joint honorary secretary of the lifeboat station there, has been 
awarded the silver medal of the Royal National Lifeboat Institu- 
tion for a gallant rescue from a steamer which had gone ashore 
in a heavy sea. 


Navigation on the River Nene. 


After an expenditure of a million pounds on improvements to 
the river channel, the Nene has been made navigable for the 
transport of cargo by barge, and an important new artery linking 
the Wash with the Midlands has been provided by this develop- 
ment. 


Dry Dock Owners’ Central Council. 


At the Annual General Meeting of the Dry Dock Owners’ and 
Repairers’ Central Council held in Edinburgh on 28th May, Mr. 
L. T. G. Soulsby, Managing Director of Mountstuart Dry Docks, 
Cardiff, was elected chairman for the ensuing year in succession 
to Sir G. Tristram Edwards. Mr. H. A. J. Silley, chairman and 
director of R. and H. Green and Silley Weir, Ltd., London and 
Falmouth, was elected vice-chairman. 


Royal Visit to Leith Docks. 


In the course of their Scottish tour, their Majesties, the King 
and Queen, paid a visit of inspection on June 5th to the docks 
and associated activities at Leith. They chatted with workmen 
and called at the Allied Seamen’s Club, where masters of mer- 
chant vessels of the Allied fleets were received. Among those 
presented to their Majecties were Admiral Sir W. T. R. Ford, 
K.C.B., naval officer in charge; Mr. Hugh Rose, chairman of the 
Leith Dock Commission; Mr. J. D. Easton, Superintendent and 
Engineer-in-Chief and Mr. R. Leitch, Regional Port Director. 


Dredging at the Port of Galveston. 

The United States Corps of Engineers are engaged in super- 
vising the dredging of considerable quantities of. spoil from the 
entrance channel to the Port of Galveston, Texas. 


Paper Salvage at London Docks. 

During the last six months, the Port of London Authority, it is 
stated, have salvaged more than 100 tons of paper from incoming 
ships, the waste material from which is carefully collected by the 
Docks Department. 


Fishing Industry Interests at Grimsby. 

The recent appointment of Colonel W. Smethurst as Icelandic 
Consul for Grimsby, is said to be welcomed by the fishing in 
terests of the port in view of the possible post-war developments, 
Colonel Smethurst having been actively associated with the 
fishery trade throughout his business career. 

Enlargement of Intracoastal Canal. 

The Intracoastal Canal Association of Louisiana’and Texas are 
advocating the enlargement of the Intracoastal Canal within the 
two States to a depth of 12-ft. and a bottom width of 125-ft., also 
the construction of a waterway of similar dimensions East of 
New Orleans to the West Coast of Florida and a barge canal 
across Florida to connect with the existing waterway, 12-ft. deep, 
which extends from Jacksonville to Trenton, New Jersey. 


Paper Ropes in Service at Copenhagen. 

Owing to the shortage of natural fibre, ropes made of paper 
are stated to be now in use everywhere in the Port of Copenhagen. 
Early experiments with the material failed owing to the difficulty 
of coiling really strong ropes which, moreover, showed a strong 
tendency to twist. The difficulties are now reported to be over- 
come and it is found that ropes made of paper compare favourably 
in strength with those of sisal products and that they do not wear 
more quickly than ropes of natural fibre. 


Retirement of Harbour Masters. 

Captain J. F. Grundy has vacated the position of senior assist- 
ant harbour master to the Mersey Docks and Harbour Board. 
He had been in the service of the Board for 22 years and in 1900 
was the recipient of the Liverpool Shipwreck and Humane 
Society’s Medal for saving the lives of the crew of a barque which 
foundered in the North Atlantic. 

Captain George M’Glashan, who has been harbour master at 
Arbroath for the past 17} years, is retiring from that position for 
reasons of health. 


Brazilian Delegation at Liverpool Docks. 

A visit was paid on June 10th to the Liverpool Docks by the 
Brazilian Ambassador (Sentor Moniz de Aragoa), who was ac- 
companied by a number of Government officials. The party 
were subsequently entertained to luncheon at the Mersey Dock 
Office. The deputy-chairman of the Mersey Docks and Harbour 
Board, who presided, expressed the pleasure of the Board at the 
visit and the ‘‘ sincere wish of every British citizen ’’ that the 
present relations between the two countries should continue to 
their mutual benefit. Returning thanks, the Brazilian Ambas- 
sador, reciprocated the wish and said how greatly he had been 
impressed by what he had seen at the port and docks. 


New York Foreign Trade Zone. 

Owing to a decision by a United States Court giving the 
Federal Government possession of a site of 55 acres and four 
piers constituting the Free Port, or Foreign Trade Zone at New 
York, the loss of a considerable volume of trade at the port is 
anticipated in a report by Mr. D. S. Cole, Canadian Trade Com- 
missioner at New York to the Canadian Department of Trade and 
Commerce. The grant to operate the zone has not been revoked 
and efforts are being made to find an alternative site. 
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Roman Aqueduct at Pont du Gard, Nimes 


Teesdale Iron Works, Thornaby-on-Tees 


Consultants, Designers and Builders to 








Agrippa could 
not consult us 


- ... but in common with other famous 
men, he would probably have done 
so, on engineering enterprises needing 
exceptional durability of equipment. 
Head, Wrightson specialise in Dock 


and Harbour Equipment; Blast Furnace, 


Gas, Chemical and Mining Plant ; 


HEAD, WRIGHTSON:C°L’” Bridges; lron and Steel Alloy Castings; 


Wagons ; Forgings and Stampings. 


the Steel and Non-Ferrous Industries 





CLIDE, 


We specialise in all 
kinds of lifting and 
handling appliances 













for steelworks, ship- 
yards, harbours, docks 
and 


general purposes. 


Clyde Cranes 





insure quicker turn- 
round and quicker 


“turnround"’ insures 





more available ship- 
ping tonnage. 


CLYDE CRANE 
E- ENGINEERING CO., 
MOSSEND, SCOTLAND 





The following is a List of a few of the Books in 


THE DOGK & HARBOUR AUTHORITIES’ LIBRARY 





Postages on all these books are extra, anu vary according 

to the country for which they are required. Postage rates 

can be had on request. 

THE IMPORTERS HANDBOOK.—By J. A. Dunnage. 
Price 10/-. 

— WORKS.—By Ernest Latham, M.Inst.C.E. Price 

DOCK AND LOCK MACHINERY.—By W. H. Hunter, 
M.Inst.C.E. Price 17/-. 

CONCRETE STRUCTURES IN MARINE WORK.—By 
R. Stroyer, B.Sc., M.Inst.C.E., M.1.Mech.E. Price 15/-. 

THE DESIGN, CONSTRUCTION AND MAINTENANCE 
OF DOCKS, WHARVES AND PIERS. By F. M. 
Du-Plat-T: aylor, M.Inst.C.E. Price 45/- 

THE RECLAMATION OF LAND FROM THE SEA.—By 
F. M. Du-Plat-Taylor, M.Inst.C.E. Price 21/-. 

MODERN HARBOURS.—Conservancy and Operations.— 
By E. C. Shankland. Price 21/-. 

DREDGING OF HARBOURS AND RIVERS.—By E. C. 
Shankland. Price 42/-. 

REINFORCED CONCRETE PILING—By Wentworth. 
Sheilds and Gray. Price 8/6 

BOOKS hy BRYSSON CUNNINGHAM, DSc... B.E. 

F.R.S.E., M.Inst.C.F. 

PORT ADMINISTRATION & OPERATION. Price 13/6 

CARGO HANDLING AT PORTS. Price 13/6 

HARBOUR ENGINEERING. Price 30/-. 

THE DOCK & HARBOUR ENGINEER’S REFERENCE 
BOOK. Price 9/-. 

PORT STUDIES. Price 25/-. PORT ECONOMICS. Price 
3/-. DOCK ENGINEERING. Price 42/- 


The above prices are subject to revision. 
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